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Evaluation of Bovine Amniotic Membrane for the Treatment
of Superficial Canine Corneal Ulcer

Young-Min Choi, Joon-Young Kim, Jong-Im Park and Soon-Wuk Jeong'

College of Veterinary Medicine, Konkuk University

Abstract : This study was performed to investigate the application of bovine amniotic membrane for canine corneal
ulcer and to compare bovine amniotic membrane flap to nictitating membrane flap. Comeas were treated with 8.0
mm trephine and 100% ethanol was applied and corneal epithelium was removed. This experiment was divided into
three groups; control group, nictitating membrane flap group and amniotic membrane + nictitating membrane flap group.
To compare comeal healing, fluorescein dye test, histopathological examination and TUNEL assay were performed. The
healing size of the corneal epithelium in was largest among groups and it was significantly different with the other groups
(P<0.05). Also, inflammatory cell deposits and keratocyte apoptosis in amniotic membrane flap group were smallest,
but the width of the corneal epithelium was thickest among groups. Therefore, we tentatively predicted that the amniotic
membrane flap would be an alternative effective method for the treatment of superficial canine comeal ulcer.
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Aagwog FHHAZA A 7L (debridement), ZFEHEAlE
(punctuate or linear keratotomy), -2H¥(nictitating flap)2
F27tul)| 9 (superficial corneal ulcer)ell, 22]3L Z ool
(conjuctival graft), ZF2-H0)4) (comeal grafty AFZ4HYF
(deep corneal ulcer)oll Z-8-& 5= Ith(6,11,35).
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a8, % 158 Aol atropine sulfate(Atropine Sulfate
inj. Je Il Pharm. Co. Ltd., Korea, 0.03 mg/kg, SC)t
Butorphanol tartrate(Butophan® inj. 1 mg, Myungmoon
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(Hartmann’s sol., Dai Han Pharm. Co. Ltd., Korea, 5
mbkghr, IVYS WAL AT

O RE, OFRX % F&7¢ =H|

Thiopental sodium(Thionyl inj. Dai Han Pharm. Co.
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AA 3] 93 8 mm XE& 7F2 Barron Radial Vacuum
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71 o, 3 kel 9SHAA 3 e AFE FRIst
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Amniotic membrane patch®] flap2 A AIsATE 4
bovine amniotic membrane(Amnisite-BA, Bioland, Korea)
2 Aelesel 92 ok, ol oAl Zh Slol 22 Bk
o} TR, Zh QoA o] XA @Al el EE
maysiEA] oFeke. zhal QoA zAl2AHA HAHTE limbus

Fig 1. Bovine amniotic membrane patch flap on the cornea
with 16 stitch suture using a 8-0 vicryl by a simple interrupted
pattera.
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Zrele] 23 FA}

zyato] ZAAALE shA], vlEEllA KCIKCL-40 inj.
DAINHAN PHARM CO. LTD, Koreay> A=FQskd <F
FALE =3 F, ARk obrelA E2lsidA 10% 2R
ol wAsluTt, zZhete] 24 HAHS PE tlE H&E stain
< AANEk Hu skl B2k s

Keratocyte2] apoptosis®]] g A}

H&E staing AAISIL 2AHAE sfL & 5 22 744
o] zZo)| 3] keratocyte®] apoptosisoll W3t 5SS,
terminal deoxyribonucleotidyl transferase-mediated dUTP-
digoxigenin nick end labeling(TUNEL) assayS A8kt
o] A& apoptosistt necrosis’t B A EAA FEE frag-
mented ¥ DNA2| endE Terminal transferase dUTP nick
end labelingS %3] detect S+ Holl 7)o FFFYo=
mark &4 apoptosistt necrosisE B2l 3= Y E ©lE
gk Zojrt.

o2 #slA ApopTag® Fluorescein Direct In Situ
Apoptosis Detection Kit(CHEMICON®, USA & Canada)
& ARSI

Control group

Amniotic group (A)

o] 3l ztu} ZA L 1% paraformaldehyde in PBS
(50 mM sodium phosphate, ph 7.4, 200mM NaCl)
(methanol-free formaldehyde for tissue cryosections or
celis)l A AHeoli 10270 HJelg S0l PBS £90%
B2 T o gog ol FAE @ Ho] e
acetic acid7} 2:12 E3}E gHoA 20°CE FA51HA
SEZE AEky. o) sEZF oW eAE SHiTE el
@ % Equilibration Buffer® Z&3}3 Zojx= o)A
10% ol F}. TdT Enzyme2 718}l &% chamber

Table 1. The relative healing size of corneal epithelium
Group AFS’ FSB FSA
Control  40664.9+1578.451757.7+£854.0 11092.8+1673.7
Nictitating 4272244 1472.5 52601.8+1512.5 9879.31£2567.8
Amniotic 48507.8+1025.152014.3+452.3  3506.5+760.2

FSB =the fluorescein positive area of the cornea after cornea
epithelium remove.

FSA =the fluorescein positive area of the cornea two days
postoperatively

AFS =FSB-FSA

* The AFS was significantly different between amniotic and control
groups, nictitating, respectively (P<0.05).

Nictitating group

Amniotic group (B)

Fig 2. The comparison of the relative healing size of corneal epithelium after three different treatments. In control and nictitating
groups, loss of corneal epithelium was still showed. In amniotic group, there was no any defect on the corneal surface (A, B). Some

of false positive results were shown in the amniotic group (B).
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Eol7kx] @A sttt Al Stop/Wash Buffer’t £010= Zyakatalo] AAE WA ZHS Kruskall-Wallis tests FaA
FolA 1527 EE UREoll 1087 g2l Tt olF foldol AAHAT. o1F A e 2Fl vig A=
T2 F9o] JdE AL B2L AAFL FHlol HAR WAk (AFS)e] ol EAsigint. A4S #l8l Mann-
g2 =2 AAsIIGT 0.5-1.0 pg/mle] Propidium lodide Whitney U testZ ©]-&3t}.
7} E0]90% mounting medium? &3t T coverslip RE 894 A4 sl P<0.05 SolA f243& AA8H
2 Ytk 1 3o fluorescence microscopys ©)-&-3t4 At
& st
g 3

i 24

EARAMS 93] SPSS program {SPSS 12.0 KO for & F YME Mo Cfst vl
Windows, released on 12.0.1.(24 Mar. 2004), SPSS, Inc.}< S 5z AuH E7F &AE] AAlEoA] e Helle
]88t Aalo] HYont, e F 2do] AFE Holle FAo] HA

Control group (A) Control group (B) (x200)

Nictitating group (A) Nictitating group (B) (x 200)

Amniotic group (A) Amniotic group (B) (x 200)

Fig 3. The microscope photograph of cornea section with the terminal deoxyribonucleotidyl trnaferase-mediated dUTP-digoxigenin
nick end labeling (TUNEL) assay (A) and H & E stain (B).

The most tunel negative reaction showed on the cornea in the amniotic group (A). And the corneal epithelium of amniotic group
was well reconstructed and PMN cell deposit was not seen however other groups had some defect of epithelial layer and PMN
cells deposit in the cornea (B).
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o= WA, = healingol o]FolF HWAH(AFS)E TR0
40664.9+ 1578 4(mean+S.E.), Nictitating=0] 427224+
1472.5(mean+ S.E.), 7o 48507.8+ 1025(mean= S.E.)°]
k. &3714 7F3 healing %ol o]Foiz & oA AF
3 A 7o) dekoldtk(Table 1, Fig 2). AA AlS%
Ao A, 2oy 97 Bl F& olFE
defect/t Bolo] =, o]Fo] FFPE BRo| el
AT, Gkl E Juid Aeo] Uehlbs X2 SRl
2 okokh. ST BEe| Ao Ado] HoAE WA
g, dalo] Holxle o] e Aol #Rl =HUTHFig 2).
Healinge] ©]5Foizl B3 (AFS)e ool ixs R <
ohze) HlEl] FolA QA ERI(P<0.05), FHEg A9
3 WA 2E7H {8 fIUTHP>0.05).

18

& & 2ot =Xof chst HolFH HA

$% 29 F 7] 23 ARLE vlws] 2 A3, FO
o ZrepdsA e 25 A= Ak z2Ea, 7)™
polymorphonuclear(PMN) celle] H&to] 714 HA HolL,
7Pg AZEAl Af7t elFoIX I AT B gFA ] A)
AZ 7P F8A olFoFthFig 3).

EFo] £UEHUE PMN celld] X2 & AA ol F
ojg ot AuAEe] A dolME 24 ARl F EHE
2ol Ho] Kol WhThFig 3).

+2 & 8t =X0| Ch8t TUNEL assay

52 29 F ZmzAe) 22 apoptosiss )
9)3ll TUNEL assayS AA|3IACE o714 Fekto] the &
o} Ao o $4¢ 93 L, 9, dEee
Fo2 A< UERNATKFig 3).
B oo ogmzod 71 AL apoptosis’t YU,

ol
guby 282 22 £202 apoptosis7} dojd o=
1 & 4 AURATHFig 3).
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a

o] Efubgel ke oF 70 ume) FAE T 28 L
2 EAL Mg FERAe] 71FR FAEe] ok F
o] 7149 type IV collagen, laminin, a6/B4 integrin®
Z o]Fo)A glx, 72L& FF collagen I, III, hyaluronan,
fibronectine, o5/B1 integrin® 2 o) Fo1x o] AE £E
2 o)|EL A 4 UTh43). T Yk 7)AEre 2 A9
Agke st 4= glo], 19903t FHIE et o
Al A7t Hof itk
oMo ARE-3H Amnisite-BA™ -2 49| & FAZEA
7 Pelz FulE Ao AFA B e F4%H=
ArgEd Age o2 Froldn. & A3 AR
Amnisite-BA™ Fulol N AEE mF AAT FEO|ER o]
ZoldgAloA B ¢ e HIEEE Ul olFF

Pz 2 A7 2 et ole|d Alxe] Arxle

o
o2 |

olzolAoA A F e WIYFAS A UERER] &)
& 4 drk17). o71M, BE AE7 AA HBEAM growth
factore] LB} AAFE AL ARdolt}h FXIRL AiAE
(Bioland, Korea)] AA7AMNA EGFe] AZHAE &
A%} M EGF= ¢ 50%7} ZaHAT & UBA] 50%=
R3] FFREE Yol USUTh K type IV collagen A
o] Wyt gl oFute] xA wgsE A Qe AL
2 AAZH

olg IAZ B Yuto] sjo] ZuljA] ojRoiF EelH,
88k 715E0] A} g3 oE Y] ARE =
& 4 LA daf sk Ag AR 2 d7E 4
Azl BT

2 AddM A" Jhe BF AlF(Shih-Tzuel et ©]
= A FF] 2ol 7HE "ol ARSE L Sl FF 8t
vpoln] | gk SEEe] B4 o] s WIie] 2
AET Qe FFC)7] WEeltk(16). ol ©FEZI°] nasal
foldoll °J§t FR ISz qrefe] Aol wRGH o YR
@A FAHAM AUIHE FF-(macropalpebral fissure
syndrome)e] B3] 47)7) w&d Zolrh44). =3 2 T
& AFA FEztebdAles) 3 o7 SRS WEIe] #
[

=

H2g 23S 39TH45). olF olfE AlFFY e
< APASE ARESIST

o siA Zhate] AuMEE A|As] 98] trephine
S o)83), 8.0mme] FUI A oz YHE W Hel
100% ethanots: 2-2-31ich. Ethanok® Zhet A Eejlrt
=Qg 7NBR, o] dhge zhate) AHue AAS=H Ul
S zo wo|gla & 4 YZTH22). Ethanol A2 &, &
= zolwd Zet AWM EE QiplE A|AstHM hyst
A AANEE AAsIM S AaEst 2 Sl
A AR o]F Hol UoE AEE IIsKAT. 4 A
3 NEZE 97 Zhet SR T stem celly 7K BER Zhat
A AEE QA7) AsiME ek &Rl AR &
o} 4 Wl §ith(3,29,32). °1H °lfrE FE F 294 A
A AFE EMAL £33 e Al ok AR7F ¢t
= Zmtel Abul Bele SAESY) HFEHA e Ae &
ol & 4 AUgith FHEe HAG FolMe FHo] 77t
NATo g AL FHolAQlA] &) HAUW zEke] M
Az Aole] ALe mlg wjeksA ERlo] =it

Lo 3 73 ol AT AR ¥ dETe § A
olo) Z zjolHL o} BY) IE AERE ABHE FE7}
HZ=akdn), s, 2AGH o7 Fubo] et A
A" A Ee] $A7F H $ANL, PMN cellse] 3 &
3 & o A& ZeR HArh

gt oj= Ax 77t @ Felx ZEe] g8 @
olr] 7|Aute] Age sl YRS B ohdEt el A
He &5 e o= FRUE YT ol SAXCE
Freladol AR =AU

zigto] A gEE AN 7]1AF] ZPHAES] apoptosis
7t 7V AA Dol 3k, PMNsel Azl A7 olFol
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A sk AL Zta wkE 2AE Hig A @71, F
A3 N st 2 ¢ A sk Aozt & 4 Atz
A|E2] apoptosists SR 2427 TGF-Bot IL-18
Eulalodr], o] M Ert ARoMMERE WA St
zyute] R 7ol o] FARA & ¥ opz}, TR
apoptosisS oA U o) FFol AFHE Ag U=
dag sith AT, dutbos popt051s7} o) <ot
7t ASZ PMN celle] F2HE s festa, 45}
g Aot E7t s FAH) XE7H 8 Fol= Zh
o] BiEsyt t& A ‘3——_10%‘4& 7Vs3H, apoptosisE
AA dojuA sk Aol Zhe] Xfe slof 83 F&
o] 2 < A} 7oA Fek2 oleidt cytokineS FE
3k, ‘—1-1— FEstx] @A JAsRs gL ster] Aol
AgHE ¢ AU wiEo] @x o3 F A8 d 5 3
=& fudle Zog geEix o ol @ olfE AHe
Aol o ZrAlEe] apoptosisE %136}71 sl A=7t
=z of@] AolA] TUNEL assayZ ©]-83tix DNA2
fragmentationS 8918} apoptosis?] HEE %15t H3k
th(5,18,22,36-40).

B AeMe, Fuahe AR 79 ZeelM, TUNEL
assayoll oisll 7Fg A& S B E H&EE saing ¥
g AujAAA A 2 Aol e el 7P 4
2 FZSAHE(PMNs)2] AFo] ER1= ) o] EXs}A|
W= Zhake A% Zepdule] AEA FEAIA E5A
T} Eolehr] AAseE Ao dHA Ut ol¥A FEpd

Az s gy Alb £ e dhde] g7 wiEel] 2
o 2 o] Ho] vttt GFHEY S 7t
apoptosisS SR olEidt e Zulel WiES HE71A
so], ztate] EHxE dojmele A3 s ©rh ¥
& o] J=ANEE Tt ZFM|E2] apoptosis Ul E
AAANA NEFL S FHaslehe 9T F43).

B Jpoyz zhet 28 AAE A B da, e
a‘; 9] ztelolE PMNse] o] wl9- HA Boich
73} e Zebdele) AT = B oz}, EFA
iQ] Hze s Lojua Yof, AF HlA Z

T2 Qe dgE, ¥ £2 938 X Btk
0}7;3114. a3, gAY e Zheh Auy) s
Bt THa AT e 98 IR, &, A% A
j_]%_o] 7_}\::1- N;dz__,_]. _}-Q‘—— Xh: w3l o]:u}:,lo] r/].\__ o]
HE X8 PRt A4 JdERth TS S 3
ThA] SeEhihe Zbo] AJE dlojof th olfe ou] AEel
A ofate] 3 ekl el &) HA RojA AA HIAY

7] W&oltt.

o] okuke 7 QA7) Bl okshr] wiiEel, Z1A1H
9l A}Zo] i3l o}FL £ BE 9T K e de A2
2 y7}o) B}, o= collagens: *I@}SM BAUEE
< B9 guto g ol3dl A A=l s Fute] &
o xgo)M B3 GBS gEoR B 53 & 5 e
o|RojAo} T Zo=R ’\}E%E}.
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