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Abstract : In this paper, we investigated the effects of the photodynamic therapy(PDT) for the tumor mass in mice. In the

experimental method, we divided the mice into two control and test group which HepG2 and Hel.a cell line induced cancer mass in
mice. Photofrin was administered to the tumor-bearing mouse, followed 30 hours later by 630nm and 650nm laser light exposure. After
photodynamic therapy we analyzed the two mice group for the tumor mass size, tumor growth, tumor cell necrosis, pathological
anatomy change. According to the results, tumor cell necrosis was shown in the tissues which the reduce size of tumor and tumor
cell necrotic change according to the irradiation time and light dose amount. The considerable difference, however, between the 630nm
and 660nm wavelength was not found for the tumor cell necrotic change and other damage of normal tissue was not found.
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2) Vascular effects

vascular damage®} blood flow stasist solid tumorel]
g PDT N&9 5238 A3ol™ long-term tumor control
o 7lolgt}h dRE9 A% laser light ZAF £ endothelial
cell £42 71A 2T vessel lumendlA Ed QA7 oo
arterioles, capillaries, postcapillary venules %°l leukocyte
adhesion, vasoconstriction, vascular permeability®] =7}
vasodilation 2 blood cell#} platelet®] 23 T2 HId &
a7l vehdtAlE £9 A7 wmst we) wEks gR
L5 ta 9 ZRHoR HPAXZ fste] FLEAELY
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3) Immunologic effects

@ PDT-induced inflammatory effect:membrane lipid¢|
photooxidation®] @&} phospholipase A2E A SFAA lipid
degradation¥} arachidonic acid® #2%v, ZFEH Ay
ME A= 1A 2el A =F%0o] neutrophil, platelet
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5ol Eo d#xgol £aky Y3t inflammmatory
mediator, & vasoactive susbstance, clotting cascade, acute
phase proteins, proteinase, peroxidase, cytokines, leukocyte
chemoattractants, growth factor® 23tk wiabA
prostaglandin  endoperoxides, thromboxane A2 #A,
master cell®] degranulation® histamine, prostagladine D2,
platelet activator factor2] #8]E PDT $9 tissue edema®
A& E{12]. o]oj4  hyperemia, plasma exudation®}
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4) Apoptosis

PDTO| %% apoptosiss= laser light A} & BE 30
olld] Aoy mitochondrial photodamage®t #& gl

Cytochome c, mitochondrial factor, mitochondrial
permeability®l Z7} £°] apoptosis®E FHA7|E ZFLS @
ok, PDT3 9] apoptotic cell death= cell cycle®|} p53 22
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Fig. 1. Mechanisms of PDT Tumor destruction
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¥ = Photofrin-R{(QLT PhotoTherapeutics Inc, Vancouver,
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428 Aojdtar, Wz A (Cooling controller, Fan, Heat sink)
¥ EA7Y k" 2EHE X BEA #olAETz
(Laser resonator)?]A 650nm<} #elA 7t 2AFHA HH, ¥
oA AYA=(Laser Power Supply, Current detector, Laser
power controller)® 291# E=g A3 d94A(SMPS)
2A FX718 AFE Aojstd UAE E£E Ayt WA}
222 28390 #4453 (Light delivery and optical
assembly)E AE 39 dolANg UdA 2AAA A
e 9Ee s Fr.
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Fig. 4. Procedure of experimentation

Cell line®l 99 HepG2AATCC HB-8065) cell¥+  Hela
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Table 1. Absorption coefficient comparison between normal tissue and tumor tissue according to
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two optical wavelengths.

850nm
Muscle 0.79508 0.80115
Fat 0.73252 0.64500
Brain 0.64494 0.59060
Tumor 1.17047 1.31762
HE 2, HepG2 cell line(t =2 : 5% Z T EHH F A}
Table 2. HepG2 cell line{control group : 5% glucose injected)
=AF A T aa e
o 630nm 650nm
A2 5& 102 5% 102
G 20mwW | 40mwW | 20mW | 40mwW | 20mW | 40mW | 20mwW | 40mw
Size(# o) 1.6x1.2cm | 22x1.8 | 2.3x22 | 23x24 | 19x25 | 22x23 | 19x27 | 24x19 | 2.1x23
LTS 206.3% | 2635% | 2875% | 2474% | 2635% | 267.2% | 237.5% | 251.6%
H oA 1.92cm” 3.96 5.06 552 475 5.06 513 4.56 483
3 3. HepG2 cell line(th A2 : Photofrin 2.5mg/kg)
Table 3. HepG2 cell lineltest group : Photofrin 2.5mg/kg)
EYTES R
o 630nm 650nm
FZ A2 58 102 5& 10&
z @ 20mw 40mwW 20mw 40mwW 20mw 40mwW 20mw 40mw
Size(8 o) 1.5x1.2cm 1.0x1.1 | 09%0.8 | 09x09 | 07x05 | 12x09 | 09<0.8 | 0.8x1.0 | 0.6x0.6
Necrosis 8= 1.63 25 222 5.14 1.67 25 2.25 5
H 1.8cm? 1.1 0.72 0.81 0.35 1.08 0.72 0.8 0.36
E 4. Hella cell line(tH =2 : 5% ZEEY T A
Table 4. Hella cell line{control group : 5% glucose injected)
Z=Ab H e e
ot F 630nm 650nm
ST AAIZE 5& 108 58 102
z 20mw 40mw 20mW 40mw 20mw 40mwW 20mw 40mw
Size(" ) 1.3x1.5cm 22x24 | 2.1x26 | 2.7%x21 22x28 | 2.9x2.1 24x27 | 2.1x29 | 27x28
SULEE 270.8% | 280.0% | 290.8% | 3159% | 3123% | 332.3% | 3123% | 387.7%
H A 1.950m” 5.28 5.46 567 6.16 6.09 6.48 6.09 7.56
o} 2837 @ A25A, A1F, 2004




¥ 5. Hella cell line(th &= : Photofrin 2.5mg/kg)
Table 5. Hella cell lineltest group : Photofrin 2.5mg/kg)

ZAL A | ZAL
ii S 630nm 650nm
T ZAMA| 2 55 105 5% 105
o 20mW | 40mW | 20mW | 4omW | 20mW | 40mW | 20mw | 40mw
Size(®#) | 14x13cm | 1.1x09 | 09x09 | 0908 | 07x06 | 1.2x08 | 09x0.8 | 0.8x1.0 | 05%08
Necrosis ge 183 224 252 433 169 252 272 455
o X 1.82cm2 0.99 0.81 072 0.42 1.08 0.72 0.8 0.40

FAF 30A17Y o HepG2 celld Hela celloll €3 &%
630nm<} 650nm laser irradiations Z+ZF 20mWeF 40mW= 5%
4 1084 tumorel 7+ tHFig.3,4,5,67,89,10). =ALE Tumor
2l A77F 2Ya(FE 3, B 5) A 1F Fol 27 24N 3
Hg 2249 At F2EHD Joh El1e FI2AT 4R H
e FFAFE 2MER 239E o3ty SAF goL
€30nm$}t 650nmete] FHAFRlolE v iF AolS HoFH X
3 EZF) Uigk E Aort glee A5E & o, 4x B
a2 Aoty FI Zolof] mE Xo]2 B ybd ¢l& Aoz A}
EER2R=3
i E\?{ZQ} T H4E g2To A9 %:_oo]:gl 278 2% ARF J8 7. PDT = M= 7t iALE E%(B30nm, 20mw, 5&)
g golM e ZAFSE ZAFAIZR] @AYl Solum gee i} Fig. 7. Tumor tissue shows necrotic change after PDT(H&E
B 9oy, daTe] £E 37 wE 5= zZuaudAd B 200x)630nm, 20mW 5minutes
b ZARAIZEY Zpole o)A HTAT|ZF EEL YL, A
#o oy e vehvm e 630nme 650nmel It
ol ogk Wty Fatolrt gldth

i 307
o
4

¥ 8. PDT F M= It AR 25&(630nm, 20mw, 10&2)
Fig. 8. Tumor tissue shows necrotic change after PDT(H&E
200X)630nm, 20mw, 10minutes

3% 5 2T dMEI HEE 2E&(HepG2 cell)
Fig. 5. Cancer cell nests(implantation by HepG2 cell) infiltrating
irto the muscle bundles(H&E 200X)

O 9. PDT & M ZI7} ZALE 2 &(630nm, 40mwW, 5&)
Fig. 9. Tumor tissue shows necrotic change after PDT(H&E
200X) 630nm, 40mW, Sminutes

a8 6. ZHF 2dMEI HRE Z&(Hela cel)
Fig. 6. Cancer cell nestsimplantion by Hela cell) infiltratinginto
muscle byndles(H&E 200X)
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O 10. PDT & &M= TALE 2 5(630nm, 40mW, 10&)
Fig. 10. Tumor tissue shows necrotic change after PDT(H&E
200X)630nm, 40mw, 10minutes

33 1. PDT 15 3 M ZEIL 2 ALE 25(650nm, 20mwW, 5&)
Fig. 11. Tumor tissue shows necrotic change after 1week
650nm, 20mW, Sminutes

a® 12, PDT 1F &= M| 27} 3| AFE 25(650nm, 40mW, 5&)
Fig. 12. Tumor tissue shows necrotic change after tweek
650nm, 40mW, Sminutes
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