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Z 29uE] 9] 3 FE zoletil 50 (tiletamine+zolazepam,
50 mg/kg)# rompun (sylazine hydrochloride, 15 mg/kg)
& 87} ) F9J3te] upA Ak B2 Sukelis Ztupate)
AAEE Aaeta) kT, AR 24utel @olAstol A
microblade (Sharpoint 78-6900; Surgical Specialties
Corporation, Reading, PA, USA)& o]&3le] ZutgHs
Alolgt oF 13 mm* 27)9) ZrbArn A ASS AlRetsich
2t Sube] ] gHE Zhata) mEAle 41747 1A nerve
growth factor, NGF)2] enzyme—linked immunosorbent
assay (ELISA)E AA817] 9ja) AAlel A, b = Zhut
3} REAS AR WA AR NS 915 2
A5t
Ziotot =20 MAYEQIXI ELISA M
gaRoR AupguAALS APetA ke suelel 2
of ZhabymiA| A4 5 24, 48, T2X17HA) 242 Bujele) 8l
oA ZhbAAES Al#slAtHn=5 animals/group)."”

ZipdAleS 594 274 4.0 mme] ZPehg trephinesto] &

mM EDTA, 2% Triton X—100, 0.1% sodium azidex}
protease inhibitors2 G4 lysis buffer2 homogenized
AlAA] 3027F 14,000 gofl A AAlE2E Al3skatt 45
NS 41733714} assayol| ol-gstieh AA el 41784
o1z} 4=2]= Duoset ELISA Development system (R&D
System Inc, Minneapolis, Minnesota, USA)& ©]&3}o]
275190tk % 29] 3 Folx] ZepimA A% At zat
ATAAE T 24A7 TS 1) £BA 24E AojA
AARAIA) SRS FAT WS ol83tel Sl
tH(n=5 animals/group). ELISA AJ3} A Zratu} =24 Y
9] & thillAl =% = Bradford methodo] ¢]&t BCA pro—
tein assay kitE o]§sto] &4staL, s £ $lo}
of AA W & @d s=E St & ol gt
A7 AQIARe] = (NGF/total protein [pg/ugl)E A4k

| 55—
247} iz 3], AR 3uhe] o] Zhetl, zhupyeA )
AT A AL T 24407 ATNE o) 242} g2

3uke], A9t 3uke| o) A9 wEAlE o]&atkqlth 7t
JUAAE $ 194 9] 24 OCT compounde|
et & WZHAA A7 oy Ws A7 E ]85t 5 um
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peroxidase &4 AAAIZ]7] Y&l TAiE4LE HA

2]= 3}gt) o] blocking solution (goat serum, Histone

O:

plus broad spectrum, Zymed Laboratories, Invitrogen,
Carlsbad, CA, USA)¥} 10&7F ¥-SAI AT
HA XA Gk JAL anti—mouse NGF polyclonal an—
tibodyZ 1:7002.% 3| AA|A 4204 1A BEG-AI AT
HRSAIZ 22 HHS TBST g H o= S=A[staL, bio—
tinylated secondary antibody= 1087} HWFS-A|ZTh ThA]
TBST =02 A3t & streptavidin HRP (horseradish
peroxidase) complex®} 1087} WF-S-A|7|11, W E3HA
£ golsl7] Y4 3,3’ —diaminobenzidineE AF&-5F9ITH %
AL s3aladn] A (Olympus, BX32E01, Tokyo, Japan)
o] g3to] WAL, TIAE FhH|2H(Prores—C121,
Jenoptik, Jena, Germany )& o|-8&5}o] %2 ARXS Ao

o X

EAA B8 SPSS 10.0 =2 23(SPSS, Chicago, IL,
USA)S o]8st9ien] ANOVA repeated measure2}t
Mann—Whitney U-testE Al3sto] Zutuj A4 A< 2t
o] ALY WA wHIlkE EASHITh
p—value<0.050|H EAAo 2 893t Aox HeTh
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Aol FEE Ale ARG SAXHCR (o5t =
(p<0.05, Fig. 1). A& T 397 zZhatoAs A& A
E2 s Hol7l shHANt 1Ao7t BAK SR &
A= S H(p>0.05). ZHpa A A% & 1Y ]
of Aol F chHof tigh AFAAAAe] =7t Ale A
ot §o8HA E=kch(p=0.001, Fig. 2).
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Figure 1. The nerve growth factor/total protein (NGF/tP,
pg/mg) concentrations of rat corneal tissue after epithelial
debridement. NGF protein levels were quantified in the cornea
over time after complete epithelium debridement. Five ani-
mals were evaluated per time point. NGF levels of the corneal
tissue significantly increased in the wounded group until 2
days after wounding. p < 0.05, n = 5 per group, ANOVA
repeated measure.
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Figure 2. The nerve growth factor/total protein (NGF/tP,
pg/mg) concentrations of the rat lacrimal gland tissue. At 24
hours after epithelial debridement, the rat lacrimal gland NGF
concentrations increased when compared with the control group.
"p = 0.001, n = 5 per group, ANOVA repeated measure.
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Figure 3. Immunohistologic detection of NGF in rat corneal tissue of the unwounded, control group (A) and wounded group at 1
day (B) and 7 days (C) after epithelial debridement. NGF staining is stronger in the cornea at 24 hours after epithelial debridement
than in unwounded cornea (Streptavidin-biotin, magnification X 200).
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Figure 4. Immunohistologic detection of NGF in rat lacrimal tissue of the unwounded, control group (A) and wounded group at 24
hours (B) after epithelial debridement. At 24 hours after epithelial debridement, the lacrimal NGF expression increased in the aci-
nar cell and lumen when compared with that of control group (Streptavidin-biotin, magnification X 40).
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=ABSTRACT=

Expression of Nerve Growth Factor during Corneal
Epithelial Wound Healing in Rats

Hye Young Shin, MD, Ji Wook Yang, MD, Young Chun Lee, MD, PhD, Su Young Kim, MD, PhD

Department of Ophthalmology and Visual Science, The Catholic University of Korea School of Medicine, Uijeongbu, Korea

Purpose: To evaluate the expression of nerve growth factor (NGF) in the rat cornea and lacrimal gland before and after
corneal epithelial wounding.

Methods: Twenty-nine Sprague-Dawley male rats were used in the present study. Corneal trephination was performed us-
ing a 4.0-mm diameter trephine before scratch and at 24, 48, 72 hours after debridement. The lacrimal gland was excised
before scratch and at 24 hours after epithelial debridement. NGF levels of the excised cornea and lacrimal gland were
measured in rat corneas by enzyme-linked immunosorbent assay (ELISA). Immunohistochemistry staining was performed
on rat corneas and lacrimal glands.

Results: The NGF/total protein ratio (NGF/tP) increased after wounding in the cornea and lacrimal gland. NGF levels in the
cornea significantly increased in the wounded group until the 2nd day after wounding (p < 0.05). After NGF concentration
peaked on the 1st day, there was a progressive decline after wounding. Additionally, the NGF concentration in the lacrimal
gland of the wounded group was significantly higher than that of the control group at 24 hours after epithelial debridement
(p =0.001). Immunohistochemistry staining showed that NGF staining was stronger in rat corneas and lacrimal glands af-
ter epithelial debridement than before.

Conclusions: Expression of NGF increased in rat corneas and lacrimal glands after corneal epithelial wounding, which
suggests that NGF may play an important role in corneal wound healing.
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