CHotorItat | X 2008 Ml 49 & M 9 =
J Korean Ophthalmol Soc 2008:49(9):1515-1524
DOI:10.3341/]k05.2008.49.9.1515

2O B BO| OIS 2 A

Mey' - won’ . 2gE' . gM?

JIS2ITHSt T O|IiHS MHIQEHR] otifstmAl JIERITHStm O| IS AMpEiRl otnfstmal
S5 v{HZ2ES 0123 FAAXEE AAMHBH R0 NS0 AT Eret HHMS olE TR SHAC
CHAMEE HHH: JLE 24012 (489h)0f CHall ZetMMEAS RE510 4012l X2 Mol =& S pEstgien, 10012
Ol BEZZES FAIS = 8 % o2 hEZ, CFE & & obol 50 J/em?ol al0|KE AMEY 220 ARSI
cf. Uoixl 10otalolMs BEZEZES FARF £ oix oob 5o 150 J/om’S AMED Lelo| ™ xAlsD
5t 2 obof CHHAMDH 13 ZT Zof 150 J/cm?S CHA| ZAFSIICH 15, 2FMol| AlAMEato] oixpisiel XX 5HA
2AS BEstACE
A3 AMEDY| HAHe 150 J/cm’Z2 13 72Hdoz MxZ & FolM JHE ol ALsiien, & W X238 2ot
H|ZAO|lE Folst ZAE ERcH(P=0.040). &=&n|d LM Z4AT7[E e MdEEzto] R|ZSH ZolM T}
& 2SRt MXE0lE Ao E@Xel Mo, grhjoMEe o, siEH(nuclear fragmentation) ¥ &
= Huso| 24E WA BIC
UE: HEZ2TS 023 LA B xBA| AT} oM, ChE Tol s o Rold AMHm
Za ZE Bt
(cistotntats| x| 2008;49(9):1516-1624)

AL wget B oole} Zteto = Y=, Fostane A TEY A7 o] &sithrt HE
717ke] A4 FeEN= A8 7 WAAE EeA o AAEH o Nzl 1 HETS st =
A% Sol|lA e Esto] wasta ! Auk okutgka) o FdzAede TS FA &3, yo] Qe F9
o] 4.1%7} o] A%S A Yok Fo}? Zhekalyy W A geke 5AS 7L Ao FEiA| R 2ole
g2 7|ARE, AARNE, A4, £ 55 Fhkst BAAEAL A7A A 7HAE AEE A= 1A
o] A|FS ABAZL F QSPe BERo|a, Zato]d] A] o F72AEH2E hematoporphyrin derivative
& AFREES YodA st 8R1oE A8 4 9l (HPD)$} purified hematoporphyrin derivative$!
th* o]2]g o] 2 Zte AR ] oA 0 thgt photofrin®] o] &=L, 71 5 7de 24t F7H4=
AT7E & o] gom, ojn] FgE 7l E o Adl= phthalocyanine, tin-ethyl etiopurpurine
aiMe ke gt T PolARgue!’ Fo] Axy 7 Wl 229 (verteporfin) 5o] k'

Qo FEXEE AR AAY Z77 AR A BF HEEER2 FUsHA ml= 25 k=(FDA) A
go] Q& F Jom 3 YolAFeuEL F3uE FRNE FAELoth, HEXEAS FY Yo FA}
59 FA4uzA ] dede o vkl o] s 84 oA gl AE=E A (low
kA Kattt density lipoprotein, LDL)3} 23t Sof Adx
Aol =82 (LDL receptor)7F %ol X3k

(EY 2078 102 112, ANSTY - 2008 52 202) Tt Addel e duHo R Agst,
glo]A ZAF & singlet oxygend free radical®]

SEMMA:E o 2 S o]Alo] AT dHFTS Fdsl A
i e ARERe] AHE donk P e Furs

Tel: 02-3779-1243, Fax: 02-761-6869
E-mail: eyedoc@ catholic.ac.kr

wetel g g el A gd] WHEZHE o83 Bejst
Az} ol 88T JEH. P10 6 meg/mPe) £FL 30

1515



=}
=

ml FALA el 3M3te] 1083t 24 A o F4g
% 158 AFAA viEAddelA 689 nmE 600
mW/cm*E 83%3t ¥ F-glo ZAt] 50 J/cm?
o] HEE slo] &S FRAsAZIG T o]gA A8
Sk etk AR o|ARY AR FEAE
SOl EAT ArEE st F712Q) A w7t Bad
757 Bk o]¥d o2 HY] AT AYoME A
A AP A A gl e tidete] Aol
A A 197 3 3.43)9 88 Agsiia @
71—1:!1—}\]/\§6€ﬂjq.oﬂ tﬂgﬂgg ]S o]ﬁ_ﬁ]_ Jioﬂb‘]—;(]_u_
7F A7H A e, APFes o83 A dd
oM Bt ge] Ffol] T AR At
8 A Dl FRtE AHEEAH R} ofF Ag A
gHAQ BF-ollA Fgstx g o] atol g S Bt
Qo 7 eel ] AR e golA RS AL
&3 e T, AAE AR FAsA F o
W3 @ol4 A EE o} H7A SPeA gkt A
zruwgzgw We Fgst Aue) AR} oo e
4% slo2 4AR.
ol ABURE Frd)
A EHo o] =
T ol YA e
72 S E,
ul—oﬂc z%ﬁ_o].oq 71—
ol B3} slo
2] rﬂslw oHA
Qg 7Hxﬂoﬂ E)

1
(SRR I

J\‘ h

oo vhal AR
AR 27} www
@7he Flstant sk w}a}
B2 ol 159 Azdka, W
Az A5 7702 23 x]gg
gom Az ?"011“ au1ﬁ° oI
398 Ben
8o AR E PAAT Am
Betan|g 9 AxA 4

>

=
=0

=
=

l

A 3 SEAFLNLI Y AP 59l
o HE AA AY AL AFst E A)E
?01]*1-4 sEARE] i3 ARVO (Association for
Research in Vision and Ophthalmology) 7%
S #5319, 7FE(New Zealand white rabbit,

2~2.5 kg, Samtako, O San, Kyung Gi, Korea)

4

1_.

i& re

Flﬂ =

ﬁr}g:

1S
=
kil

HE

24Pte) 8 AHESIGO, BE HE) te) A A 2
mold o3 E ZAbte] 39S HAsgn

1516

=)

o LS AMBE AR —
oy o
ZharA s ae] R

nlFE tiletamine, zolazepame] E3AI2 Volatile®
(Virbac, Carros, France)< 0.2 mg/kg %02 &
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Figure 1. Microscopic examination of the neovascularized area in the cornea after photodynamic therapy (PDT). Initially induced
corneal neovascularization was observed before performing PDT (A, B, C). One week after PDT, the neovascularized area of
the cornea was smaller in the 150 J/em’ group (E, F) than in the 50 Jem® group (D). The same finding was observed in the
corneas two weeks after PDT (G, H, I). The neovascularized area was smaller in the 150 J/em® group (H) than in the 50 J/em®
group (G), and the smallest level of neovascularization was observed in the retreated group (I).
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Figure 2. Comparison of the mean neovascular area in each group after PDT. The corneal neovascular area was standardized to
the neovascularized corneal area before performing PDT. (A) One week after PDT, the area of neovascularization was
significantly lower in the 50 Jem? group (¥4 ) than in the control group ([]) and neovascularization was much lower in the
150 J/em® group (B ) than in the 50 J/em® group. B. Two weeks after PDT, the area of neovascularization was significantly
decreased by the PDT, and the lowest level was observed in the retreated group (Il ). (*P<0.05)
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Figure 3. Light microscopic examination of a cornea with hematoxylin-eosin staining. New vessels in the cornea were induced

experimentally in each group, followed by PDT. New stromal vessels in the cornea could be seen before performing PDT (A,

B, C). One week after PDT, the new vessels of the corneal stroma were more regressed in the 150 J/em® group (E, F) than in

the 50 J/em® group (D). The same finding was observed in the 2 -week PDT sections. The new vessels of the corneal stroma

were more regressed in the 150 J/em® group (H-a) than in the 50 J/em® group (G), and they were markedly regressed in the

retreated group (arrows, I-a, I-b) compared with the 150 Jem® group (arrows, H-a, H-b). H-b and I-b show the magnification

view of the boxed area of H-a and I-a, respectively.
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Figure 4. Electron microphotographs showing endothelial cellular changes in the new corneal vessels after PDT. (A) Before

performing PDT, new vessels in the corneal stroma with a normal vascular endothelial cell structure (nl), vessel wall lining (w)

and discoid red blood cells (rbc) were noted. (B) and (C) One week after PDT, condensed chromatin (arrow head) was

observed adjacent to the nuclear envelope and an electron dense clump (arrow) was observed. There was no vessel wall lining

(dotted arrow). The cytoplasm was vacuolized (v), and there were irregular red blood cells (i-rbc) suggesting thrombosis. (D)

Two weeks after PDT, the nucleus of a vascular endothelial cell was fragmented (open arrow).
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The Effect of Photodynamic Therapy with Verteporfin Retreatment
on Comeal Neovascularization in Rabbits

Eun Jung Jun, M.D.l, Young Jung Rho, M.D.z, Yeong Hoon Kim, M.D.l, Sung Kun Chung, M.D.2

Department of Ophthalmology, St. Paul’s Hospital', The Catholic University of Korea, Seoul, Korea
Department of Ophthalmology, St. Mary’s Hospital’, The Catholic University of Korea, Seoul, Korea

Purpose: This study evaluated the effect and safety of photodynamic therapy (PDT) with verteporfin
retreatment on patients with corneal neovascularization.

Methods: Corneal neovascularization was induced with a silk suture of the corneal stroma in 24 white rabbits
(48 eyes). Four rabbits were examined histologically before performing PDT. Ten rabbits were chosen
randomly, one eye from each rabbit was treated with PDT at 50 J/em’, and the other eye was used as a
control. Both eyes of the remaining 10 rabbits were treated with PDT at 150 J/em’. One week later, one eye
was further retreated with PDT at the same intensity. The area of corneal neovascularization was measured
and evaluated histologically using light and electron microscopies.

Results: The least neovascularized area was observed in the retreated group (P=0.04). The histologic
examination revealed fewer new corneal vessels in the retreated group, but the corneal epithelium, stroma, and
endothelium showed a normal appearance. Results from electron microscopic examination demonstrated
thrombi as well as destruction and nuclear fragmentation of the vascular endothelial cells. However, there
were no other changes in the cornea except for vascular endothelial cells, even in the retreated group.
Conclusions: In conclusion, these results suggest that PDT with verteporfin retreatment appears to be safe
and significantly more effective in patients with regression of corneal neovascularization.
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