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Figure 1. Specially designed experimental bed for
electroretinography of rats+ « « « - - 8

Figure 2. IOP change after episcleral vein cautery

Figure 3. Evaluation of retinal ganglion cell

density with DTMR labeling+ - - - - 12
Figure 4. Retinal ganglion cell density -+ - - - 13
Figure 5. GFAP staining of both eyes - - - - - 14

Figure 6. Electroretinogram of one rat 1n 0.5

pg/ul NGF-treated group =« =+ + + - - - 15
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Figure 1. Specially designed experimental bed for electro-

retinography of rats.



Gold wire & Z% F4ol F&ste] &4 A= (active electrode)
o8 3lal EUE gold wire & Ao AYste 7E A
(reference electrode)2® 3} A A= (ground electrode)
Aol mele] B, AT AANGS-2000 system, Nicolet
Biomedicals, Madison, WI, U.S.A)E Aldste] s AFwES
(scotopic flash response) .2 H-E a 39} b =& 3519, a &=
V1AM 7HE A ol AFAA R s b d= a dEFH
HuRSHAMA R svh. AEQ ok RSl Sl a gt
ek b 3 HlE (b 9/a )& Hlwsta AZAEAA Fol Ay F

F 2749 she] Wske BEH.

5. GFAP @A)

Zh EHE F2 1w o] ofekE A =5k GFAP 2AE 3l 4%
paraformaldehyde ©f ¥tk ZAHA DS AF¥A (0.1 M
phosphate buffer, pH 7.4)02 A& v} XA A9 IEE
SA1 7171 Y3l 30% sucrose 4(0.1 M phosphate buffer, pH 7.4)¢l

6 A7 BE T AAAL F5 YFAAD BLAN A 5

Y

AT, o]F XHAHEHE $F(agar)ol & (embedding) 3T F
vibratome (PELCO 101, Ted Pella, Redding, CA, U.S.A)S o] &3}

50 m FAS AWe WEAT. @GRS =AW WSl



AAES AAG7] Adte] HdFUHAE A (normal donkey serum,
Vector Laboratories, Burlingame, CA, U.S.A)S 1 A+ F<F
AEAZ & AAsge. oWl 1 A A= anti-mouse glial
fibrillary acidic protein (Chemicon, Temecula, CA, U.S.A)E
2 2 &A= rhodamine conjugated goat anti-mouse Ig G (Santa
Cruz Biotechnology, Santa Cruz, CA, U.S.A)E A}F&3}ith. A&7}
E ¥ confocal microscope &2 #Z3}AT

tam EAY R FF

ol
flo

274 EAL& PSS 13.0 & A&

il

p<0.05 &= 3} ). Mann-Whitney U test 9} Kruskal-Wallis test

o]-g3te] J&7k wastgitt.

I11. 23}
Aol A9 A e Aol 7.840.42 mllg, thETQ W <t
o] 7.840.45 muHg °©]QAth. A@ele] Axw AWMS Az & AF of

2 39.5+4.0 mmHg®E 3 s HJoH, 1Y A 13.8%£2.6

B
657, Adoto] orere HF 13.5+1.5 mmlg®E e Wz <of

of Hl&l 27~73% %33Rt (Figure 2)



baseline (%)

% increasein IOP fron

0 1 2 3 4 5 6
Period of IOP elevation (weeks)

Figure 2. IOP change after episcleral vein cautery. Amount of %

increase in IOP from baseline at every weeks of IOP elevation.
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Figure 3. Evaluation of retinal ganglion cell density with DIMR
labeling. A: control eye of vehicle group, B: experimental eye
of vehicle group, C: control eye of 0.5 pug/ml NGF group, D:

experimental eye of 0.5 pg/ul NGF group.
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Figure 4. Retinal ganglion cell density in each group. Retinal
ganglion cell counts were decreased 23%, 22%, 13%, 20% 1in
vehicle group and 0.1, 0.5, 1 pg/ul NGF groups respectively. 0.5
pe/ul NGF group showed statistically significant survival effect

(p<0.05).
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ol
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Al A AT (Figure 5)
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Figure 5. GFAP staining of both eyes in each group. A, B, C, D
indicate control eyes of vehicle group and 0.1, 0.5, 1 pg/ul NGF

groups respectively and a, b, ¢, d indicate experimental eyes of

12



each group. GFAP was most strongly stained in vehicle group (a)
and least in 0.5 ug/ul NFG group (¢). GCL, ganglion cell layer;

INL, internal nuclear layer; ONL, outer nuclear layer.

A= AAF A b-wave/a-wave A= 22 0.5 pg/ul A7

>
x
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Al
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i

At shel ARt 19.6% FFHJAL YA QA=

FYSAY 03]y #HAHE 24 2. (Figure 6)

Figure 6. Electroretinogram of one rat in 0.5 ug/ul NGF-treated
group at 4(A) and 6 week (B) of IOP elevation. Number 1 and 2
indicate control and experimental eye respectively. b-wave/a—

wave of experimental eye at 6 weeks, showed 19.6% improvement
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Abstract

Effect of nerve growth factor on retinal ganglion cell loss
in ocular hypertension model of rats

Ho Yeop Yeom

Department of Medicine

The Graduate School, Yonsei University

(Directed by Professor Gong Je Seong)

Nerve growth factor (NGF) is included in neurotrophin family
and it may have an important role in retinal ganglion cell loss
in glaucoma patients. This study was to investigate whether
intravitreally injected nerve growth factor can reduce the loss
of retinal ganglion cells in ocular hypertension model of rats.

Sixteen Sprague-Dawley rats with cauterization of 3 episcleral
vessels on their right eye for chronic glaucoma model, were
divided into one vehicle group and three NGF groups, each
receiving intravitreal injection of 0.1, 0.5, 1 ug/ul NGF.
During 6 weeks, Intraocular pressure of both eyes was measured
at baseline and every week, and NGF and vehicle were injected at
4 weeks. Before injection and at 6 weeks, retinal function was
monitored by electroretinography (ERG). After 6 weeks, retinal
ganglion cells were counted by labeling with dextran

tetramethylrhodamine (DIMR) in three rats and glial fibrillary
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acid protein (GFAP) staining was performed in a rat in each
group.

Comparing with untreated fellow eyes, intraocular pressure was
elevated 27~73% at 6 weeks and retinal ganglion cell counts were
decreased 23%, 22%, 13%, 20% in vehicle group and 0.1, 0.5, 1
pg/ 1l NGF  groups respectively. 0.5 pg/ul NGF group showed
statistically significant survival effect (p<0.05). GFAP was
most strongly stained in vehicle group and least in 0.5 pug/ul
NGF  group. ERG amplitude (b-wave/a-wave) improvement was
reported only one eye of 0.5 pug/ul NGF group among all
experimental eyes.

In conclusions, intravitreally injected NGF may present
neuroprotection on retinal ganglion cells in chronic

hypertensive rat eyes.

Key words: glaucoma, nerve growth factor, neuroprotection,

retinal ganglion cell
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