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FIGURE 3 Expression of tight junctions under ER stress. (A) mRNA expressions of tight junction components induced by TM. The mRNA
expression of ZO-1 is increased under ER stress induced by TM, but the difference was not significant. However, the mRNA expressions
of occludin and claudin-1 are significantly up-regulated by TM treatment after 6, 12, 24 and 48 hours compared to that at the initial lev-
els. (B) mRNA expressions of tight junction induced by TG. The mRNA expression of ZO-1 is significantly up-regulated under ER stress
induced by TG after 24 and 48 hours. The expressions of occludin and claudin-1 are also significantly increased after 12, 24 and 48 hours
compared to that at the initial levels. (C) Results of Western blot. Protein expressions of ZO-1, occludin, and claudin-1 are increased by
TG and TM. (D) Results of densitometric analyses. Protein expression of ZO-1 under ER stress is significantly increased by TG but not
significant by TM. The protein levels of occludin and claudin-1 under ER stress are significantly increased compared to that of the control.
Data are presented as the means + SEMs. *=P <0.05, **=P <0.01, ***=P <0.001.
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FIGURE 4 Immunohistochemistry for tight junction com-
ponents under ER stress. (A, B and C) Immunoreactivity
for ZO-1, (D, E, and F) occludin, and (G, H, and I) claudin-1.
Immunohistochemistry was performed in grown monolayer cells
to detect the alterations of the tight junction components under
ER stress. Junctional staining of each peptide, ZO-1, occludin, and
claudin-1 is weakly observed in the controls. Under ER stress-
induced by TM or TG, the staining is stronger than that of the
controls.
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FIGURE 5 Measurement of transepithelial resistance (TER) in
ARPE 19 cells under ER stress. TER is enhanced by ER stress
induced by TM or TG after 48 hours. Data are presented as the
means + SEMs. ## =P <0.001.

Surprisingly, we found that the expression of the
tight junctions was increased by ER stress, i.e. the ER
stress-induced by TM and TG led to an up-regulation
of the expression of the mRNA of ZO-1, occludin, and
claudin-1. Our immunohistochemical experiments also
showed that the junctional staining of each peptide
appeared to be stronger under ER stress than that of
the control. These results support the increased TER
under ER stress. It appears that under our conditions,
ER stress strengthens rather than weakens the tight
junction of ARPE-19 cells. Our results are not consistent
with the results of earlier studies which reported that
VEGEF decreased the expression and the function of tight
junctions.?%

Several reasons have been advanced for the increase
of TER under ER stress. Abonczy et al. reported that
exposure of ARPE-19 cells to 10ng/ml VEGF165
induced a significant drop in the TER.* However in our
study, the concentration of VEGF165 was very low, at
about 1800 pg/ml, in the apical chamber medium, and
it was not significantly different from that of the control
after 48 hours exposure to TM and TG. While the baso-
lateral secretion of VEGF165 was significantly increased
compared to that of the control, TER was unaffected
by the basolateral secretion of VEGF165 because, the
expression of VEGF-R2 was limited to the apical sur-
face.* Thus, it is quite possible that the increase of TER
was not affected by this level of VEGF165 concentration
observed in our study.

Mendes et al. reported that mild ER stress protected
retinal cells from apoptosis.®® The ER stress-mediated
protective effect can be a preconditioning or an adaptive
stress response, termed hormesis.” Lehotsky et al. dem-
onstrated that preconditioning pre-ischemia underlies
its neuroprotective effect, and it acts by attenuating the
ER stress response after acute ischemic/reperfusion
insult.*> Furthermore, it has been reported that the
protective effect of ER stress preconditioning against
retinal endothelial inflammation is likely through the
activation of XBP1-mediated UPR and inhibition of
NF-xB activation.®® It is possible that the concentra-
tion of TM and TG used in our study induced mild ER
stress, because the ER stress increased the mRNA and
protein expressions of Bip and the protein of ATF6. The
transcriptions of Bip and ATF6 are classic markers of
UPR activation in mammalian cells.3** UPR involves
an initial inhibition of translation to prevent further
accumulation of misfolded proteins, an up-regulation
of chaperone genes to further facilitate protein folding,
and activation of the ER-associated degradation system,
which retro-translocates misfolded proteins from the ER
for proteasome-dependent degradation.* Bip acts as an
ER-resident molecular chaperone induced by ER stress,
and this protein refolds the unfolded proteins, thereby
maintaining the homeostasis in the ER. ATF6 serves as
a proximal sensor that regulates components that up-
regulate the capacity of ER to synthesize new proteins
and degrade misfolded proteins.®

In contrast, it has been reported that human cas-
pase-4, which is a resident of the ER, induces apopto-
sis under ER stress, and CHOP, which is present in the
cytosol under normal conditions and translocates to
nucleus during ER stress, is a modulator of ER stress-
induced cell death.®*% Qur results showed that ER
stress-induced a strong up-regulation of the mRNA
and protein of CHOP. Moreover, the expression of
cleaved caspase-4 protein was significantly increased.
Mild up-regulation of Bip and ATF6 induced by TM
and TG may elicit both adaptive UPR and terminal
UPR. Only a limited number of studies have been
done to determine whether UPR switches protective
effect to apoptosis.
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ER stress induces the oxidative stress through both
inducible nitric oxide synthase (iNOS) dependent and
independent pathway.** The low levels of reactive oxy-
gen species (ROS) maintain proper cell function and
excess levels of ROS can overwhelm the anti-oxidant
systems.* Furthermore, ROS have been implicated

" in the preconditioning phenomenon.®% Ravati et al.

demonstrated that preconditioning stimulated by
moderate levels of ROS protect cultured neurons.®
Therefore, it is possible that our finding, the up-regu-
lation of tight junctions and the increase of TER under
ER stress, might have resulted from low levels of ROS
and/or pro-survival pathway induced by ER stress.
Furthermore studies on P-I3k-Akt or ERK as well as
the contribution of bcl-2 family members including
the levels of the Bcl-2/Bax ratio may reveal other pro-
survival pathways.

Recent studies suggest a role for ER stress in neu-
rodegenerative diseases, e.g. AMD.1%**# Druzen,
deposits of neutral lipid, is the clinical sign of AMD.*
Sarks et al. reported that drusen localized between the
RPE and the inner collagen layer of the Bruch’s mem-
brane.* Recently, new evidence has indicated that in
AMD, substructural elements within drusen contain
amyloid  (Af).##® ER stress has been reported to be
one of the causative factors for the accumulation of
AR.#% Koyama et al. reported that ER stress-induced
AR accumulation in ARPE-19 cells.? A accumula-
tion increases the expression of VEGF, which plays
an important role in ocular angiogenesis, including
choroidal neovascularization. In addition, Ap reduced
the expression of occludin, markedly decreased the
attachment capacity, and abolished the selectivity
of RPE cell transepithelial permeability.” Thus, it is
possible that ER stress and A accumulation weaken
the Bruch’s membrane by inducing the inflammatory
cytokines and VEGF.

Pigment epithelium detachment (PED) is a patho-
genic status often observed in patients with AMD.%
PED occurs between the basement membrane of the
RPE cells and the inner collagen layer of the Bruch’s
membrane. However, the mechanism how PED occurs
has not been determined. Our findings cannot be eas-
ily applied to clinical practice because, the AMD has
many elements such as cytokines, growth factors, and
ROS that could be involved in the integrity of tight
junction. However, together with the results of earlier
studies, a weakening of the basement membrane of RPE
cells to inner collagen layer of the Bruch’s membrane
with accumulation of Af in drusen and up-regulated
expression of tight junctions in RPE under ER stress
may explain the development of PED in patients with
AMD (Figure 6).

Proteome analysis of human retinas with AMD and
murine models of retinal degeneration found altered
expression of molecular chaperones, a diverse group of
proteins found in high concentrations in the ER.%% The
molecular chaperones help prevent protein aggregation

© 201 Informa Healthcare USA, Inc.
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FIGURE 6 Diagram of how ER stress might affect the pigment
epithelial detachment (PED). ER stress weakens the Bruch’s
membrane with accumulation of amyloid § in druzen, and the
up-regulation in the expression of tight junctions in RPE may
induce PED in patients with AMD. ICL, inner collagen layer of
the Bruch’s membrane; OCL, outer collagen layer of the Bruch'’s
membrane.

by encouraging unfolded proteins to a folding com-
petent state and also function as a component of the
ER-specific protein-degrading apparatus to eliminate
misfolded proteins.®*> These and other data indicate
that the pathogenesis of AMD may be mediated, at least
in part, by ER stress. Because Bip was increased in this
study, ER stress-mediated molecular chaperones may
up-regulate tight junctions and increase TER in RPE
cells and may accompany the AMD.

In conclusion, increased expressions of tight junc-
tions by TM or TG exposure in ARPE-19 cells indicate
that ER stress can alter the function of RPE cells and
may be involved in the pathogenesis of AMD.

Declaration of interest: The authors report no conflicts
of interest. The authors alone are responsible for the
content and writing of the paper.

REFERENCES

[1] Chevet E, Cameron PH, Pelletier MF, Thomas DY, Bergeron
J]. The endoplasmic reticulum: Integration of protein folding,
quality control, signaling and degradation. Curr Opin Struct
Biol 2001;11:120-124.

[2] Gérlach A, Klappa P, Kietzmann T. The endoplasmic retic-
ulum: Folding, calcium homeostasis, signaling, and redox
control. Antioxid Redox Signal 2006;8:1391-1418.

[3] Ron D, Walter P. Signal integration in the endoplasmic
reticalum unfolded protein response. Nat Rev Mol Cell Biol
2007;8:519-529.

RIGHTS

Crwnsievs ¥

— 171 =




Curr Eye Res Downloaded from informahealthcare.com by Maruzen Co Ltd on 05/01/12

For personal use only.

[162 T. Yoshikawa et al.

[4] Gargalovic PS, Gharavi NM, Clark MJ et al. The unfolded
protein response is an important regulator of inflamma-
tory genes in endothelial cells. Arterioscler Thromb Vasc Biol
2006;26:2490-2496.

[5] Hu P, Han Z, Couvillon AD, Kaufman RJ, Exton JH. Autocrine
tumor necrosis factor a links endoplasmic reticulum stress
to the membrane death receptor pathway through IREla-
mediated NF-xB activation and down-regulation of TRAF2
expression. Mol Cell Biol 2006;26:3071-3084.

[6] Zhang K, Kaufman R]. From endoplasmic-reticulum stress
to the inflammatory response. Nature 2008;454:455-462.

[7] Tajiri S, Oyadomari S, Yano S et al. Ischemia-induced neu-
ronal cell death is mediated by the endoplasmic reticu-
lum stress pathway involving CHOP. Cell Death Differ
2004;11:403-415.

[8] Oyadomari S, Takeda K, Takiguchi M et al. Nitric oxide-
induced apoptosis in pancreatic f§ cells is mediated by the
endoplasmic reticulum stress pathway. Proc Natl Acad Sci
USA 2001;98:10845-10850.

[9] Salminen A, Kauppinen A, Suuronen T, Kaarniranta K,
Ojala J. ER stress in Alzheimer’s disease: A novel neu-
ronal trigger for inflammation and Alzheimer’s pathology.
] Neuroinflammation 2009;6:41.

[10] Lindholm D, Wootz H, Korhonen L. ER stress and neurode-
generative diseases. Cell Death Differ 2006;13:385-392.

[11] LiJ, Wang J], Yu Q, Wang M, Zhang SX. Endoplasmic reticu-
lum stress is implicated in retinal inflammation and diabetic
retinopathy. FEBS Lett 2009;583:1521-1527.

[12] Koyama Y, Matsuzaki S, Gomi F et al. Induction of amyloid
B accumulation by ER calcium disruption and resultant
up-regulation of angiogenic factors in ARPE-19 cells. Invest
Ophthalmol Vis Sci 2008;49:2376-2383.

[13] Salminen A, Kauppinen A, Hyttinen JM, Toropainen E,
Kaarniranta K. Endoplasmic reticulum stress in age-related
macular degeneration: Trigger for neovascularization. Mol
Med 2010;16:535-542.

[14] Strauss O. The retinal pigment epithelium in visual function.
Physiol Rev 2005;85:845-881.

[15] Erickson KK, Sundstrom JM, Antonetti DA. Vascular per-
meability in ocular disease and the role of tight junctions.
Angiogenesis 2007;10:103-117.

[16] Gonzalez-Mariscal L, Betanzos A, Nava P, Jaramillo BE. Tight
junction proteins. Prog Biophys Mol Biol 2003;81:1-44.

[17] Mahoney WC, Duksin D. Biological activities of the
two major components of tunicamycin. ] Biol Chem
1979;254:6572-6576.

[18] Olden K, Pratt RM, Jaworski C, Yamada KM. Evidence for
role of glycoprotein carbohydrates in membrane transport:
Specific inhibition by tunicamycin. Proc Natl Acad Sci USA
1979;76:791-795.

[19] Patil C, Walter P. Intracellular signaling from the endo-
plasmic reticulum to the nucleus: The unfolded pro-
tein response in yeast and mammals. Curr Opin Cell Biol
2001;13:349-355.

[20] Treiman M, Caspersen C, Christensen SB. A tool coming
of age: Thapsigargin as an inhibitor of sarco-endoplasmic
reticulum Ca(2+)-ATPases. Trends Pharmacol Sci 1998;19:
131-135.

[21] Jackson TR, Patterson SI, Thastrup O, Hanley MR. A novel
tumour promoter, thapsigargin, transiently increases cyto-
plasmic free Ca?* without generation of inositol phosphates
in NG115-401L neuronal cells. Biochern | 1988;253:81-86.

[22] Shimazawa M, Inokuchi Y, Ito Y et al. Involvement of ER
stress in retinal cell death. Mol Vis 2007;13:578-587.

[23] Oyadomari S, Mori M. Roles of CHOP/GADD153 in endo-
plasmic reticulum stress. Cell Death Differ 2004;11:381-389.

[24] Gargalovic PS, Imura M, Zhang B et al. Identification of
inflammatory gene modules based on variations of human
endothelial cell responses to oxidized lipids. Proc Natl Acad
Sci USA 2006;103:12741-12746.

[25] Abe T, Sugano E, Saigo Y, Tamai M. Interleukin-1f and bar-
rier function of retinal pigment epithelial cells (ARPE-19):
Aberrant expression of junctional complex molecules. Invest
Ophthalmol Vis Sci 2003;44:4097-4104.

[26] Jin M, Barron E, He S, Ryan SJ, Hinton DR. Regulation of RPE
intercellular junction integrity and function by hepatocyte
growth factor. Invest Ophthalmol Vis Sci 2002;43:2782-2790.

[27] Miyamoto N, de Kozak Y, Jeanny JC et al. Placental growth
factor-1 and epithelial haemato-retinal barrier breakdown:
Potential implication in the pathogenesis of diabetic retin-
opathy. Diabetologia 2007;50:461470.

[28] Zech JC, Pouvreau I, Cotinet A, Goureau O, Le Varlet B, de
Kozak Y. Effect of cytokines and nitric oxide on tight junctions
in cultured rat retinal pigment epithelium. Invest Ophthalmol
Vis Sci 1998;39:1600-1608.

[29] Deissler H, Deissler H, Lang S, Lang GE. VEGF-induced
effects on proliferation, migration and tight junctions are
restored by ranibizumab (lucentis) in microvascular retinal
endothelial cells. Br | Ophthalmol 2008,;92:839-843.

[30] Ablonczy Z, Crosson CE. VEGF modulation of retinal pig-
ment epithelium resistance. Exp Eye Res 2007,85:762-771.

[31] Mendes CS, Levet C, Chatelain G et al. ER stress protects
from retinal degeneration. EMBO ] 2009;28:1296-1307.

[32] Lehotsky J, Urban P, Pavlikova M, Tatarkova Z, Kaminska
B, Kapldn P. Molecular mechanisms leading to neuroprotec-
tion/ischemic tolerance: Effect of preconditioning on the
stress reaction of endoplasmic reticulum. Cel] Mol Neurobiol
2009;29:917-925.

[33] Li], Wang J], Zhang SX. Preconditioning with endoplasmic
reticulum stress mitigates retinal endothelial inflamma-
tion via activation of X-box binding protein 1. | Biol Chem
2011;286:4912—-4921.

[34] Misra UK, Pizzo SV. Up-regulation of GRP78 and antiapop-
totic signaling in murine peritoneal macrophages exposed to
insulin. [ Leukoc Biol 2005;78:187-194.

[35] Rao RV, Ellerby HM, Bredesen DE. Coupling endoplasmic
reticulum stress to the cell death program. Cell Death Differ
2004;11:372--380.

[36] Lai E, Teodoro T, Volchuk A. Endoplasmic reticulum stress:
Signaling the unfolded protein response. Physiology (Bethesda)
2007;22:193-201.

[37] Ma Y, Hendershot LM. ER chaperone functions during nor-
mal and stress conditions. | Chem Neuroanat 2004;28:51-65.

[38] Kim SJ, Zhang Z, Hitomi E, Lee YC, Mukherjee AB.
Endoplasmic reticulum stress-induced caspase-4 activation
mediates apoptosis and neurodegeneration in INCL. Hum
Mol Genet 2006;15:1826-1834.

[39] Dasari B, Prasanthi JR, Marwarha G, Singh BB, Ghribi O.
The oxysterol 27-hydroxycholesterol increases f-amyloid
and oxidative stress in retinal pigment epithelial cells. BMC
Ophthalmol 2010;10:22.

[40] Hsieh YH, Su IJ, Lei HY, Lai MD, Chang WW, Huang W.
Differential endoplasmic reticulum stress signaling path-
ways mediated by INOS. Biochem Biophys Res Commun
2007;359:643-648.

[41] Busija DW, Gaspar T, Domoki F, Katakam PV, Bari F
Mitochondrial-mediated suppression of ROS production upon
exposure of neurons to lethal stress: Mitochondrial targeted
preconditioning. Adv Drug Deliv Rev 2008;60:1471-1477.

[42] Correia SC, Carvalho C, Cardoso S et al. Mitochondrial pre-
conditioning: A potential neuroprotective strategy. Front
Aging Neurosci 2010;2:138.

[43] Ravati A, Ahlemeyer B, Becker A, Krieglstein J.
Preconditioning-induced neuroprotection is mediated by
reactive oxygen species. Brain Res 2000;866:23-32.

[44] Meriin AB, Sherman MY. Role of molecular chaper-
ones in neurodegenerative disorders. Int | Hyperthermin
2005;21:403-419.

[45] Gass JD. Drusen and disciform macular detachment and
degeneration. Trans Am Ophthalmol Soc 1972,70:409-436.

RIGHTSE LK

B

— 178 —



I'or personal use only.

[46] Sarks S, Cherepanoff S, Killingsworth M, Sarks J. Relationship
of basal laminar deposit and membranous debris to the clini-
cal presentation of early age-related macular degeneration.
Invest Ophthalmol Vis Sci 2007;48:968-977.

[47] Dentchev T, Milam AH, Lee VM, Trojanowski JQ, Dunaief JL.
Amyloid-f is found in drusen from some age-related macular
degeneration retinas, but not in drusen from normal retinas.
Mol Vis 2003;9:184-190.

[48] Anderson DH, Talaga KC, Rivest AJ, Barron E, Hageman
GS, Johnson LV. Characterization of f amyloid assem-
blies in drusen: The deposits associated with aging and
age-related macular degeneration. Exp Eye Res 2004;78:
243-256.

[49] Sato N, Imaizumi K, Manabe T et al. Increased production
of B-amyloid and vulnerability to endoplasmic reticulum
stress by an aberrant spliced form of presenilin 2. ] Biol Chem
2001,276:2108-2114.

© 2011 Informa Healthcare USA, Inc.

Tight Junction and ER Stress 163

[50] Katayama T, Imaizumi K, Manabe T, Hitomi ], Kudo T,
Tohyama M. Induction of neuronal death by ER stress in
Alzheimer’s disease. | Chem Neuroanat 2004;28:67-78.

[51] Bruban ], Glotin AL, Dinet V et al. Amyloid-p(1-42) alters
structure and function of retinal pigmented epithelial cells.
Aging Cell 2009,8:162-177.

[52] Zayit-Soudry S, Moroz I, Loewenstein A. Retinal pigment
epithelial detachment. Surv Ophthalmol 2007;52:227-243.

[53] Ethen CM, Reilly C, Feng X, Olsen TW, Ferrington DA. The
proteome of central and peripheral retina with progression
of age-related macular degeneration. Invest Ophthalmol Vis
Sci 2006;47:2280-2290.

[54] Tuo J, Bojanowski CM, Zhou M et al. Murine ccl2/ox3crl defi-
clency results in retinal lesions mimicking human age-related mac-
ular degeneration. Invest Ophthalmol Vis Sci 2007;48:3827-3836.

[55] Bukau B, Weissman J, Horwich A. Molecular chaperones and
protein quality control. Cell 2006;125:443-451.

RIGHTS LN KO

" Y FN

— 179 —



Rk 23482 H 10 H

RIEBEF, TR WM 515
PR

=

B 0 @BEeHZEETMICHEMNEEIKIETE (retinal
angiomatous proliferation : RAP) # & L =5EH &
WET 5.

B O RERETMO 60 FRLET, EROBLE
TICHERE N, WRZEEF -8R, 1 2F
ST - CERRESEIC TREERGELEDS
EEH THNSOFEIE RAP EMEh 2 MBEHE
'f%O)EP'(“%ﬁ‘éﬁﬁﬁﬂﬁ@iﬁ@ﬁﬂ‘“ﬂ&i@ﬁ@%&iﬂ:
BAMEVWHNBREE—BLAE ZOREE 1 ERIC

aOF L7zt R o 1461

B
i
9
BRI L /-,

& o REREMCRBEREONEOEMIEEN
THY, TOFRTH RAP 2B LEMNORE EH LI E
TRWHTTHS. HEEDFRICDODVTSELIEEY
PETH S, (HIREFS 115+ 147—150, 2011)

F—T—FREGEETE, NBENEE, BELERE
AR1ETE

A Case of Retinitis Pigmentosa with Retinal Angiomatous Proliferation

Yuriko Nagao, Yusei Hiramoto and Kanji Takahashi
Department of Ophthalmology, Kansai Medical University

Abstract

Purpose : To report a first case of retinitis
pigmentosa accompanied with retinal angiomatous
proliferation (RAP).

Case * A 60-year-old woman was diagnosed with
retinitis pigmentosa. Fundus examination revealed
intraretinal hemorrhage and exdates with retinal
edema in the subfovea region OD. Indocyanine green
angiogram revealed the presence of retino-choroidal
anastomosis. These findings were compatible with
the lesions observed in the form of RAP in age-
related macular degeneration (AMD), which is resis-
tant to photodynamic therapy with verteporfin and
anti-vascular endothelial growth factor (VEGF) ther-

A first case of retinitis pigmentosa
accompanied with RAP presented. Although few
clinical cases of retinitis pigmentosa accompanied
with choroidal neovascularization have been report-
ed, this is the first report of RAP combined with
retinitis pigmentosa. Further research is required to

Conclusion :

examine the mechanism associating these two condi-

tions.

Nippon Ganka Gakkai Zasshi(J Jpn Ophthalmol Soc

115 : 147—150, 2011)
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Hypo-responders to intravitreal ranibizumab with neovascular
age-related macular degeneration
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Kenichiro Sro'*-Tsuyoshi Otsup'-Akiko Tsumura'-Mei Tsuba'-Kanji TakanasH'

(B#] B8 : MNEEILM age-related macular degeneration(AMD) (=3¢ ¥ 3 MM E AR TR
~Fvascular endothelial growth factor(VEGF)HifkS =& X< 7 OWFERES intravitreal ranibi-
zumab (IVR) DEESIZMRERBRBINISHEREL, REREBICHTS BEAHERE L.
MEBEUHE 61 REMRIC, BAMAERTIROOCT @ THE L, BHIBEERLEBDE
HRE, BHIRELEOOERERESEL, BE, 8, B, BEE, RH, REBRL
E@.ﬁ@ﬁﬁ,7w#vt4>§%%E§%uiéﬁ§947ﬂﬁcamfkﬁﬁﬁbt
IBR (HKRBE426R (69 %), HIFEE19MR (31 %) Th - 7=, WTFhOBRICHBWTHINER L

FRICBHS P EEEAShEd o7

B | BABBREIC U3 RETRESICHEDRF L » - 1.

(¥—7—-FK] SzZEX<%7, IVR, AMD, OCT

il

W
gL age-related macular degeneration (AMD)
1239 2 HUlE PR MEE F vascular endothelial growth
factor (VEGF) il =¥ X2 7 (Lt V7 4 X *) ORYF
&S intravitreal ranibizumab (IVR) id 2009 #42 BER
R Eh, BIEAMD OXELAREL LTE<
DEFEIITHRTHS. IVR T3 1 » Bk %3 3 Eo®
AMBRO% (LT ; ME551), BHOBRBIZEHRE
& EHIZHTFHBMEAE optical coherence tomograph
OCTHZ & DBENDBHM B AFFEL, BHARY
THEFNIGEIMER 2175 7L %0 T 54 HER x
hT03 " ERSOBERERER TR IR 500
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2BIMAAMD 616161 1RTH 3. AERIZEM 450, %
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HRE typical AMD ‘T‘CZPCV'Q R p occult
54k 290R (69%) 93&(21% 4288 57%
1
RAP 31'<5ﬁ§E 5%
48R(10%)
FRTEE lypical AMD PCV BITE | pred oceull
1958 15HR(79%) 4R (21%) 1988 68%
M1 SRR He FARHRISIS
pred : predominantly classic CNV, mini: minimally classic
CNV, occult : occult with no classic CNV.
1 BHOARTHOWE
pEES TRAERE — )
e 4218 (69 %) 198R(31 %) ) N
: / BHEL
0 56~ 92 61~811% p=0.18" N I (19%) )
(E974.7 1) (FB71.71%) ,@t{;g;:: [, M{M,x"’/
Bkt B9 % B84 % p>0.05" - 161 (48%) L
i3 % ZiE16% 21%&3% L BB
BAESY | 2088(48%) 1088(53%) b & | 13IREB1%) /
wh 0.03~1.2 0.05~0.9 p=0.70* ‘
‘ (F150.27) (#150.30) e e e
GLD 1128~10,579um | 2,155~ 7,780um | p=0.68" AR IR HAFE16IR
(3£ 4,209m) (SF45.3,780um)

CURE MO 2B, | R

TBINE0.28 Th -7z FHBINL, WA log-
MAR SUICIREE Uil 4 sk 7 5, Nz EE
L7HiTh 5. W% Sl KT greatest linear dimension
(GLD) 131,128 ~ 10,579um T& - 7-. IVR BNk
WL photodynamic therapy (PDT) % [EF L 7= 5l
SARMTED SR L 2=, v

U Ads &8 300 IVR BEANBERO®R, [ AR
BOEDBFHEG A A F T4 | i TR o5
OCTAZ & DBMOAMA L, LIIIE L CRING
W*ﬁqt“.szumzfmlﬁH(@A%w&W
) O OCT (% T A g% 5 L. @B GRS & Hox
BDsERIT Kk um@é}xml by (BUF 5 W80,

xM#P“LTé@ SELESA RN D Y
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(RUF S BRAFRR 200 L, R BERICIREL, Fi, Gl
TUREE, #J3, GLD, #4535 (typical AMD, polypoi-
dal choroidal vasculopathy (PCV), retinal angiomatous
proliferation (RAP) ), Z)bok L 4 4 ¥ A S B flu-
SLBWGE LA T (pre-
minimally classic, occult with no
DWTHHEL, MR EM B B 2 fEr L

orescein angiography (FA) !
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classice) 12
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H3 #EETOBMEE LOEEDRS

Bw, TIZTWIEMEZ, OCT Wikias THEREER
TESRIEE 3 72 MABEENE 2 459, & 7= VR BUGATL 6 » I ~
12 2 AOMERNZ 10T, OCT (212513 28I 047 it
FMEHE LS OCT 17 Opto-Vue tf RTVue-100 % {#
WU 7z SEHERTHIE cfs GHEo 200 2 BED) %
72 (Y 7 b2 = 7 Microsoft Exel 2003). ¥,
AW TR B O BIZAZ D0 CIMET L 2 -
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1
=
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), BRTFRE 61~ 81k (FHI 717 58) (p=0.18), 5%
DTG - VE69 %, &ME31 %, REa 1%
84%, ZE16% (p>0.05, ¥ Bsk), AMDIZH Lo
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1). AMD OFRHBICREF LA T 5, HK&EE  typical
AMD 2908 (69 %), PCV 9HR(21 %), RAP 4RR(10 %),
BRAFRE © typical AMD 150R(79 %), PCV 4HR(21 %),
RAP OHR(0%) TH-7=(B1). FAILKBWESL 4 T4
P CILIH%EE « predominantly classic CNV 26 %, mini-
mally classic CNV 12 %, occult with no classic CNV
57 %, ABA5 %, F&XIFEf : predominantly classic CNV
21 %, minimally classic CNV 11 %, occult with no clas-
sic CNV 68% TH -7 (E2). WFhoHEFIZHENTE
HEBLRERICHO 2 REXA N o7, FE
FGREIRIIEAR 418, BEH4IIBETH . R
Pk 6 ~ 12 » ADMERAD OCT @Iz DVL TR DA
MEBERANLAE-LZA, HEBE BHLL 161K
(48 %), Bidn 1788 (52 %), FRIFH : Bl AL 3R
(19%), Bia D 13MR(B1%) ThH-7=(H3).

EEE

NN Y

IVR OB 20 L 2 BIRAR T, #HA%tE
EERHEB L L2d 028, KEOFELEH/ F54
v Tid Early Treatment Diabetic Retinopathy Study
(ETDRS) R7%£D 5 XFHELUORNET L AT, 8
FRREHE (FARSH ML & 5 3B I ZE (L) D TFIEA Y e
EETLhTVS. FAERREBERNIEICEALT
HLBLEAZONBZZ NS, BAMETHAAOIELT
LHEIRIEY S 2 IBRICRBRE AT LOHREhTH
D, FRTRABKREOFHII/REOHMEREL LT
HETHBIEEZELLA TS, ZThbDZ L b5KRI%R
TIRERHREOZEICER L, BEEELE T EIMmE
B&Lz.

BRI, 5 3 » A (SAKRIHE T ToBitE
fLOFERMLD, RISEREFHE KISRBHIZA T TRE
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AoNT, RIBABEFOREZHO»ZTEZLI3T
Exhol, TOZEIE, SEBRELUER MR, B
W, WA N, GLD, Wi, HEZ{ 7DEDLS
ZRFILBEWTEREINCRIERRHZ FRILIZC W
WHIZETHB. Wi, RE, RELAThrbbT
—EDHE TRIEARBFINFET 5 I L3I EE L
RETHELEbh.

AR TRICBHUMELRTF L T ERD
5581 % TRUEFHICEBUERLSALN. 2D
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BUETLRIFEREIIEFTCELWELEDbNA 28
AR TRICBEBEELAHEE L TOEERD S 5
52 % IZHUBHEENAO NI L2 5, BARRE
BEYLELIICAZADBAETYS, BHBLBERL TH
BHOZBBRAHEEIZTS 2L NBELEDA: £
FIGROIBUIEAR 4.1 0, BREFER43ET, RHBickT
BRETELO Y b 72— L TfFbhi: PrONTO RSB
DR/ 5 BNl DD 572, EEOBEEOBBIZHE,
T, BROBRICIZBEOBANAKEHETS. 5
ZEX TR TFHREHEI LR TARETH - TEE
BIZL - THER, BN, S8NEERKEVWEDE
ILTEEADIZLDNRBTHY, ZhBERKDS
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F8ERT I TE A, o7, L, BY, mEx
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Th5.
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REE, BHENSENZECHT D85, KEHENEEPEDT), i
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FZNZIFEHSD, BEACSVHRRE TS DR — R
IRAERMEENDBENRDF—~ &%, DHETIHEIC PDT O&E
WA RS+, i VEGFES

BHONTNS. Sl FEHRE, ERLIMBENZERSHIME
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SUMMARY
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F1 MBEEEECHT 2ARNFEE (PDT) &5 VEGF BEADER

JERRHFEE (PDT) . VEGF &
e FALERIGIC LB A ME O ME R KRS B
HEmEr= FEME D 5 OEEMEMF]
B ROBETHENE HOBETHENE
s NWFRIVT 4 > NAHT 2T S—EXYT
(EXH A7) S EDY vt 7 1 X¥)
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W OB b EIC B TE L (EBIT LA L, PCVIZBWTL 24 5K
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