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' Abstract |

linical photodynamic therapy was introduced in the 1970s and has been shown to be an

effective treatment modality in a variety of fields in oncology. Photodynamic therapy (PDT) is
a local therapy such as radiation and surgery, which involves the photosensitization of neoplastic
cells and tissues with porphyrins or related structures that catalyze, upon irradiation by laser,
formation of reactive oxygen species. A photosensitizing agent is administered to the patient and
after a period of 24-72 h when the concentration of the photosensitizer is maximized in tumor
tissue compared with normal tissue, and then the neoplastic mass is exposed to the laser light,
which initiates the necrotic process. Despite the ability of PDT to destroy the tumor selectively, it
has not been applied widely due to the lack of understanding of its therapeutic mechanism and
clinical experiences as well as some limitations of currently available photosensitizers. Nowa-
days, the number of scientific articles on PDT, regarding clinical applications as well as basic
science, made its application increasing. In one of the most suitable indications, lung cancer,
PDT is a minimally invasive therapeutic option for the treatment of early cancer in airway and
palliation for the endobronchial obstruction from central lung cancer. In esophageal cancer, PDT
can also be applied to treat in early stage without muscle invasion or remnant cancer after
endoscopic mucosal resection. Besides, PDT can be applied as a part of combined modality
such as a neoadjuvant or adjuvant PDT. With the advances of new sensitizers and energy
delivery system, clinical application of PDT will expand in near future. This review article will
focus on the basic mechanism and the clinical investigations of PDT for the clinicians.

Keywords : Photodynamic therapy; Photodynamic diagnosis; Laser; Photosensitizer; Cancer
oH AI R o.| . J—_'LO:ioqu _'|-O=|o|-xll:|- E.”le-IIlE mﬂxkxﬂ; ODI-

O 7171 - L= Ly o3l

N =

O£ FEitehe et 4te) APl
1 192, o157} FEs)of & 71 =43+ Asle] sh}

FASIA| 518 E#, Photodynamic Therapy, PDT)
= 74—55_ Ok,] x]e‘,] C 1;].3_ Hl—bﬂ og Hlyq o]-jl ohjr JJrOﬂ

istelateisixl 1119



1119- 112 9| &

at ZI X AL
o —_L o

2 2006.12.12 11:21 AME ©] %] 11 20 NO.3 HPL aserJet 510 0 Seres

Jheon S

S| B2tk P H2HA| GEEER, photosensitizer) 7} Bl (light)
A (oxygen) ol o3l s} WS do gl o 2 A
&k 2kax(singlet oxygen)$} ool oJ3l FtEE ek
ZH(free radical)o] SA}ol|A| o+ A1 glo] ShA|ETE A
A 0 2 p3el= 2 27O g
SEECISREEE

<

NS0l = A e8] deAA] 42 A

H3ale] Herman von Tappeiner 517_“}?‘ J.:rL/?g]oﬂ/ﬂ'E ‘?——_}

glo} A 5Al= Fd o]efo & thE astEAel of a2 | e

S0 B3t ATE AT YUk FA PS5

2u=s T
st o)A Oscar Rabbe 3|4 ¥ of=2|d AA
(acridine red)ol] 6094 10087t =471 JAdHY|

PALS

(paramecium)7} 25 S Z1& W26l o, v A9
oAM= 80024l 1,00087 oIt 27 =EAAE FAd
2} 5 o= oPek S sk 5 2
AL
1, Oscar Rabb= o] A¥}-2] x}o]7 1
o137 SJshe] thAl e At
7, A2 glo] Mol %A
7} Aoliglont, At 9 il i
AAEY7} == 3998 8h-8-(photodynamic reaction)-<
BB, ol W A7} b, Wl ojgt BAAgo

o
IS
N
ES

>
—I_l
(ks
s
32,

—l—l

_\'ri
-,

X'E
=

Mo
o,
N
i

A

n

>&
Y

N
{4
A
o 2

[ E

o,

—o

=2
=

do L i
> b
o 2 e o

-
T
>,
Y

_1

o] A H= S
pluck O 2 RE 3ekaAe ouA]
I Agso] NEEA 2371 A7tk 714351, von
Tappeiner 1= o] d4to] Ao AW |50 -84
T Ao getal of|S3FATH?2).

2 Aol of | HEEAL 71 &
16 4

o}o Uﬂ oA 2EL 2

o

N

Al 1} o)A} Jesionek
- 5 _;g_og:oﬂ o QAIS vl= 1 S .ﬁOﬂ o Whk-g-0]
Ne= Golste] ofshd X 7ol HZx2 ARESIATE. 1904

W von Tappeiner2} Jadlbauvere g2RInk-gof LH4o] H
o

2438 YF3HA, 1907 o]2fet S Aka oEA

o:
ol

7HHoxygen—-dependent photosensitization) ¥4 02
ArgshaA] F98%) 5 (photodynamic therapy)gl= &
o] & WA HATH3).

2Rl 7 o A F SR mE 19703 SREE
Thomas Dougherty 5(4)3 L& F74oAhe 5(5)=
TR AIFHERIAL, 1990t o] 944 d%“&@ ‘3-! A
A EAR S0l AAAR] AF-E Bofe] thi-E
A|HA T2 2-g-0] Fo| F43] S HaL gl

T oll= 1995380l A =W EA o, nl=olM=
Rosewell Park Cancer Institute, Mayo Clinic, Ohio Sate
o, daelrl EAsldstnet sl
2o t)|8to| Aloli= Hergen Oncology Center, Mos-
cow Academy of Medical CollegeE 5410 & &3] A]
B AL Sk, ol B ) HlollA o] A ME &

St gAY 5= A A|ske] 2-gstaL Tt

University

SRS |=2| 7|

O 17

50 TdA

Aol FEAS Gl FA

=3t porphyrinA] SRHEE e %
SRR JESS PE S
lipoprotein (LDL)Z} W27 AgshH Airlog “ff?lf’é‘}ﬂ]



1119-112 L3 U 2 MALZ 2006.12.12 11:21 AMY°[ %] 1121 NO.3 HPL aserJet 510 0 Series

2 g 2AHTE A=l LDL 8417} 8
ol FEEA AT 2 el Ft Al
=7 Wl AT A Sz ol FAk
Wol T ek, =3 T T v g H

o
I4| 3 (macrophage) o] &0 AtfHog Zom

b
o
__lNr d
N
T
i
o,
o,
o,
EN
>
M
O,
S5
(0]

Rro} o 7](JEhi2) = HA Fell|A[E 5
Al A =aL, Z1A G ) 2l

3
o) g hgshel Ful AT R Bk 243 SsbEo
= 33st7] AEkste] A|EAFE A apoptosis) 2k A E7]
AHnecrosis) =2 ZI8Ys}7| Ek(cytotoxic effect), BESE o]
A of| A WIS~ thromboxane A,°l &Jshe] Fke] Al
AP FAS Apdsle] S84 FAHischemic necrosis)
£ oA EUYHMEE 31335t Ef(antiangiogenic
effect)(6~9).

o|FA BRI 5 AT A FFAA o T

1o oo

1. BZRH|o EoMeEE £

(Mechanism of tumor sensitivity)

Zf22]2 low-density lipoprotein®] <7}, macro-
phage, A4 pH 5¢] 54 o™, tumor stromat large
interstitial space, leaky vasculature, porphyrin® ‘2 gs}
7] & new collagen formation, liphophilic dye®]| %13}
go] Q= lipid9] S7t 5ol 542 om, A4 227 73

© &, 3k A= 7HAAL QloH o2k Aol
A2 o] TG ol HASHA Hrt. oS =0 H ol
29 59 % LDL receptore= A2 HT} 1008) o]
7S I Elo] glo g Aul F=ALE hematoporphyrin]
4] hydrophobicgt 2= €59 LDLY} A3t 5 &

Photodynamic Therapy
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Figure 1. Mechanism of the chemical tumor destruction.

(10).
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S t~10%s (Free Radical Process)
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1| 2 3 '0,
5: 3C 6 Type II Reaction
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S, H H + 2

1. Absorption; 2. Fluorescence; 3. Nonradiative Decay
4. Intersystem Crossing; 5. Phosphorescence
6. Energy Transfer; 7. Electron Transfer

Figure 2. Photochemical reactions.
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COMMENT . COMMENT

Figure 3. Bronchoscopic finding of the distal tracheal cancer just above the carina one year after left upper sleeve lobectomy (left).
Bronchoscopic finding shows disappearance of the tumor with normal mucosa 6 months after PDT (right).
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Figure 4. Double primary lung cancer at right upper lobe and lower lobe. Bronchoscopic
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Figure 5. Photodynamic therapy for esophageal cancer.
A) esophageal cancer, TINOMO.
B) one month after PDT, exudative peel on the tumor.
C) five months after PDT, normal esophageal mucosa.
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