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Abstract

Photodynamic therapy(PDT) has advanced to clinical trials for the treatment of a
variety of solid tumors and presents an alternative treatment option for tumors
resistant to chemo-and/or radio—therapy. PDT is based on the combination of laser
light of appropriate wavelength and energy to activate a systemically or locally
applied photosensitizer that concentrates preferentially in malignant tissues. In this
study, phototoxicity of laser EIT 21 was analysed in human osteosarcoma cell(HOS)
and the second objective of this study was to determine the ability of laser EIT 21
to induce apoptosis

This study demonstrated that laser EIT 21 had a phototoxicity to HOS cells. In
order to examinate whether cell death was induced by necrosis or apoptosis,
variety of techniques which assess apoptosis were used. TUNEL assay showed only
a few the positive reaction on condensed nuclei. It is hard to find condensed or
fragmented nuclei on HOS cells irradiated with laser EIT 21 in Hemastat and AO/EB
stain. By DNA electrophoresis, cells also did not show DNA degradation



characteristic of apoptosis with a ladder pattern of DNA fragments.
Apoptosis-related factors were analyzed by western blotting. The expression of pb53
was constant and cells irradiated with laser did not show the caspase-3 and PARP
degradation, therefore we suggest that p53 and caspase-3 are not involved in

laser—induced cell death.
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I Qth o] Ao, oA Z&FE MEZHOS)Y v A= o)A EIT 219 F=A g3
e Lolrton, ¥l FE5A gyl AEXIAE FEEETE e .
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oA F<d

F9oZ laser EIT 21 (ANAMEDICO Ltd, KOREA)S AH&-3IQIth #olA B& F FF
o] o w FAE =Y, b= 830mm(GaAlAs)olal tE 3tuE 660mm(HeNe)e] 3}go]
t}. EIT 212 39 armol central probe((A=830mm)¢} 57H2] peripheral probe(A=660
m)E o] Fo & gth GaAlAs #eo]AE 830mme I, continuous type, 200iWe] H )&
© 2 HeNe #olA+x 660me 34, continuous type, b0mWe] FH &= or wriol At}
#o] A probeE 10mme] A4 FHO = Fil 7} oA AkoX 60x &t A
th 10mne] Aol AR glolA oA A& 10% o]t

A vl ¥
HOS Al¥:E 25mM Hepes, 100xg/ml penicillin/streptomycin, 4mM L-glutamineE 37}
3 DMEMel 10% fetal bovine serum= #7}staL 37T, 5% CO. 374 2] incubatorol A
EIRAEa=

oFAl(Agents)

Dimethyl sulfoxide(DMSO), RNase A, proteinase K, leupeptin, aprotinin, propidium
iodide, phenyl-methylsulfonyl fluoride(PMSF), 3- [4,5-dimethylthiazol-2-yl]
-2,5-diphenyltetrazolium-bromide(MTT), Acridine orange solutione Sigma(St Louis,
MO)ZF-E 43 t}. Ethidium bromide stock solution Amresco@Z%-E T3t} Al¥E
AF &2] 71E fluoresceine AT ot} 2] 2 Roche &t WH<l(In USA)A S AFE-3FAA T
gl =S JAEE Hemacolors Merck® F-E )it

MXE AEYH FE4(Cell viability assay)

HokE AT AE HHE MTT assay® H7189tt. MTT assayolA AlEE 96-well
plated]A]  24A17F E<QF Wik El & HEE 21)/cm®, 42)/cm?  84)/cm®
126J/cm®, 168 J/em®, 210J/cm’® @014 2AE F AEE A% wA oA MTT Ing/m=
Agletal 37T, 5% COp oA 4A3F Fb widsllty. A2 AL 582 multiwell
reader(Quant, Bio—Tek, Highland Park, USA)E o]&3}e] & Ao Z=(0OD at 570nm)
& 545t E2(100%2 e weFa)t vlugt Aoz gristgivt

Hemacolor €4}
AE FEH(cell suspension)S cytospin chamberd] 11 28 E<¢F 500rpme.E YA
o5l A¥EZE Hemacolor 28 Mol 1243}tk Hemacolor red /\] oFell 10% FoF &8}

o]=E T & hemacolor blue AJ2Fo 10% B¢ HFOo =M thEAA AT A E A}

2 gserr] slsl HEe 40M W FAskes, F9 AE 7 1007 ol gel
&3 Re BAste] AEILALY WEE AXI A WMEES T,



Acridine Orange/Ethidium Bromide (AO/EB) €94

A FAed 250 109 AO/EB &N3} 37 wiekgict Al dgas dny &Sejol=
Qo) =1 3 FIAE (fluorescein filter)S AML3st= 3P Hu| A 1 400789 AEE AA}
SFA T

Hoechst 33258% o]&3% 3 g9

AEE ZF7HE PBSE A& % DNAO| ZA3tsts 34 A=<l hoechst 33258 4ug/me2t
7 37TCAA 307 &< widsldth. 28 Fo 108 5 4%9] paraformaldehydeo A iz
g3ttt @4 @A (ECLIPSE E800, leon Tokyo, Japan)& o] 83te] M ¥ iAle] 3
ety 54 dFsdedl FAXAY $58 IS 7R AZE ARIALE o] Al
ER BRIt

TUNEL assay

DNA 5¥& 273sl7] 93], TUNEL ¥H§ &3 7]E(Boehringer Mannheim, Germany)
£ AH&dte] TUNEL assay &fQlth. #lo]A A} Fof A5 PBS® F ¥ Aal 308 &
oF 4% paraformaldehyde® AR TE 4ToA 287 T34 (permeabilisation)-& NS
7hek 3 ©A] PBSE Hojlar 3 dAnA stellA AEAE dodle AlxsE: #Ee
=3

m. 23

Axe] QY& gigh HolA Fo FEA a7

oA ZAlE 9 AL RIE7F F7Hge] wEl HOS Alze] AEE<] Haskalth.(Fig. 1
and 2). 21 J/cm?, 42 J/cm?, 84 J/cm?, 126 J/cm?, 168 J/cm? 18]al 210]/cm? = #o]# =%
AR Aol HOS M¥E 2+ 78%, 63%, 56%, 47%, 39% 12]al 32% ¢ AE W
H5 HolFArh 21 Jem®2 A WIEE 747} 18], 23], 33], 43], Algat3lS o HOS Al
X T4%, 55%, 48% “1¥]al 45%°] AEE&ES Bt

FEsta Ast

HOS A& #lo]A ZAbd wE FejHstE dolrr] 93] %’4”'} a“]ﬁ o= &Sl
th do| A& ARG HE Aol A T= A
t}.(Fig. 3)

dlo] A ZAZF HOS AXEo|A MEIALE o7 =A&

A WS Aldstaint. Fd dAnAdoR MEIAE gl st
sho] WA AA Y] P S dEEE Bloth
do] A A} & Hemacolor staining MXEIALE As 9 MEN) 7h=dl golgl
AE AEL) 279 AEIAME o= %li—’FJ AEZA)E BAFA(Fig. 4)
AO/EB staine AEZIALE F= tithro] AlE FolA] g9 AlxErto] MEIAA
HE Yedte As BoF3lth(Fig. 5)

TUNEL staine #@lo] Aol ZAME MEoA Fa59] Axgre] 55 do A vhgo=
AAE = As AT (Fig. 6)



DNA #7% (DNA fragmentation)

AlEaAbe] Fagh Astehs 542 AW He oF 200bpe] HHAIE 2If A= AMA
DNA?] Edolt}, HOS Aol 21J/ecm? #lo]A ZAF F A7) 9% Ado|A DNA 4o
AgHed EA Aheld d# Fel(ladder fragmentation pattern)7} YERLFA] Eok
t}.(Fig. 7)

Western blotting
thekek A wistel AlE F7] 52 AEIAF AR Aol #AE AHsH] & TF
Al A2 p533} caspase3, PARPE western blotS Ald3FIth. HOS A4, p53
o]l e 21)/em? dolARE g, F ™, Al ¥, dl 1 AR Al A W EkE A
At (Fig. 8)

t}& o 2 caspase®t PARPS &43}

=4
=
caspase3¥ PARPY F4E& felx HE3lit)=

&2 12

2319t} Western blot 42 #o]# ZAM7}
%

A B3t (Fig. 9).
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FaAL A Z2FE EA i, AZuA ARE ardor FAsles PHS ey
T A7 g A2 AR5 Wyel FHEAEPDDE UE F58te ey 2
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2 dA5= "lolA EIT 21¢] HOS Al tisl #54S 7Hve As SHAT. Alx 5
&ol MaEFAbe oJ& FtE =R oYW MAEIALY 5] FEEEAE Lol ] ] Al
X aAbE BV ke oY AY 7IWE ol &skiith AlEaAbE 3 DNA B4 oo ne}
FE G7lE =, oA dibF o ® AEIAL Aol A BARE AR 2 AT
A, TUNEL &4 =agvre]l $&F% o ¢AduES  HoFArt. Hemacolor®t
AO/EB @4 T3 - AE7F itz e S BAFAn #elA EIT=Z AR
HOS AM3zolA SFHAY 49 & st 22 o gith. DNA d7|F5olA, Al
aAbell A BojA= DNA 249 HdIFAA SA4Y AdEd d9 Pei(ladder
fragmentation pattern)”} YEFUA] &k},

p53& AEIALAQ] AE FHA FAAQ 9&E o1, pb3 TY A FHAA A=
o] e AEaAbl A F7hEE p53e DNA E4 oy Ao AEg 2o g whgoz
AE 24 AQ3?. DNA £43 B8 f39 b A3 oA, p539 53
AWl A 5438 F7kstal oAl S7Hel pb3 FAI7F A3 (genom)o] hAtE A p530]
A sk A olth & AFelA pb3e] B A=, o]E Hol HolA fr=
M3 =S (laser-induced cell death)> p53¥+= #&He] gl 2 2t

MAEIARE o8] 74 AEef o3 et MEZaAbd A dHEA YR g 71
caspaseZ}= cytosolic protease?] A&H <l @A 3lolt}. caspases AELAZ} JA =
AZWell A 27t Gt el (self-proteolytic) #AS A= A Exd7A=E FAEH=,
o] o] PARPY DNA fragmentation factorZ-< DNA &3} A]35(genom)d] Ao #of
s mavlde #9439 2435 JhsaA F. o) Ao, delAR AR AT
caspase-3 ¥} PARPS] ®ES Ho|A| gkott)
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FAFAEZPDD= 27 13 T ARE A A AER AJRE ] stetay o
WA axel Aol e Y tiAl A8RY stu® AAEI vk PDTE dAld =
= ThHoR Foste] {Fag A HYHOR FHHLEE I FSHAA) olE A3
3= AAe 347 oUAE b ol A g 23] 7| xdth o] Ao, oA =S
T AIEHOS)O vA= #olA EIT 219 #5744 adfel s dotrgten, a1 F=54

N7y MEIALE FEekeErtE Y stat sl .
2 A= dlolA EIT 21¢] HOS Alxel tial] F54ds axs 7Koe 318 SHa
ME FEo] AxEIARe] o FHE A ofyW MAEZIAM o] fEE=
Al ME 2AME H7F she oy A 7S o]&sh3ith TUNEL #
Zd o FANES KTt Hemacolor?l AO/EB @4 3k tf
2 FE S BT #olA EITE AR HOS MM S5 AY &4 98
Asts 212 oy th. DNA d71g-5oll A, MAEZIAbeA] HelX = DNA +4d9 32l
A3 Hl(ladder fragmentation pattern)’} YERER] 24T} Western
blottingell &g EAlelAl p53¢e WHLS UASA YES #HolAR FAME AMEE
caspase-3¥ PARPY #E& YA 2+ 3R Hol HolA fFE ME F5
(laser—induced cell death)2 p53¥+= TeHo] gl 2t
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Fig 1. Phototoxicity of HOS cells measured by MTT assay. HOS cells

were irradiated with various dose of laser light.
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Fig 2. Phototoxic effect of 21 J/em? laser light on HOS cells. HOS

cells were irradiated at intervals of 2 hours.



Fig. 3. Laser irradiation induces change of HOS cells morphology in

dose—dependent manner.



Fig. 4. Hemastat stainin of HOS cells irradiated with 84 J/cm® laser
light. Picture shows remaining live cells (L), necrotic cells (N)

and apoptotic cells (A).

Fig. 5. AO/EB staining of HOS cells irradiated with 84 J/cm2 laser
light. Live cells still stain green (left panel) and a few cells
apoptotic morphology which appear orange due to co-stain

with ethidium bromide (right panel).



Fig. 6. TUNEL staining of HOS cells irradiated with 84 J/cm2 laser
light. Most cells show negative reaction (left) and a few cells

show positive reaction (right panel).

cont. 1 2 3 4

(times)

Fig. 7. DNA electrophoresis of HOS cells irradiated with 84 J/cm2

laser light. Cells showed no DNA fragmentation.



P53

Fig. 8. Western blotting analysis of p53 at intervals of 2 hours with

21 J/cm? laser light.

cont. 1 2 3 4 (times)

caspase—3

PARP

Fig. 9. Western blotting analysis of caspase—-3 and PARP. Cells teated with
21 J/em® laser ligh at one time, two times, three times and four

times did not show caspase3 and PARP degradation.



