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Photodynamic therapy (PDT) is a treatment utilizing the generation of singlet oxygen and other reactive oxygen
species (ROS), which selectively accumulate in target cells. Peroxiredoxin (prx) plays an important role in eliminating
peroxides generated during metabolism. Prx exert protective antioxidant role in cells though peroxidase activity. The
aim of present work is to investigate the cytotoxicity of photofrin-mediated PDT in prx IV-transfectant AMC-HN3 cell
lines. We confirmed that PDT has an effect on ROS generation in prx IV-induced cell lines. Treatment of PDT in prx
IV-HN3 cell lines inhibits cytotoxic effects. Prx IV-induced HN3 cell lines resists in cell death during PDT. Also, prx
IV-HN3 cell lines treated PDT inhibited ROS generation in contrast with vector control. We indicated that prx
IV-induced AMC-HN3 cell lines have a function as inhibitors during PDT.
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393t A1 E (photodynamic therapy): F72H4 (photo-
sensitizer)”} W3} Abdvol] oJ8) #atH W3- oo
A sk A4 (singlet oxygen)?} ofof] 2j8] FubEE= A
2 (free radical)®] YA ET MeEH oz w3s=
A& "golt} (Dougherty et al, 1987). o] #ZA F3t
A7} FF Aol Aoz F4st F @72 Aol
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7| Aj&ete] A E DA} (apoptosis)} AL IAL (necrosis)
9] AZANE (cytotoxic effect)yS U271} (Jheon, 2007).
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&g 7}Al1 Thioredoxin (Trx)25-E AAE #|-Frlo}
H,0,8 A%} Prxds peroxidesE E90]7] 93 redox-
active cysteinesE ©]-8-3H3l A I-cys, 2-cys pixE o]
2tk (Wood et al,, 2003). NIH 3T3 Al 2] prxE HEHA]
7} 733 peroxidaseEA] 2ZHE-8ta] H0,8 AAs: &4
o] UEFGT Kang et al (1998). Prxt ¥ Al FolA o
2 £F9 isoforme 2 &3, prx -VIZ HHEHIL 9]
t} (Lyu et al.,, 1999; Netto et al., 1996). tHH-52] prx isoform
& AMEge] &A%t o, EFEE mitochondrda,
chloroplast, peroxisomes -oll4] #<1E T} (Hofmann et al,
2002). H Lee 59 d7elAe S E FEde
A7 Aol prx 19] GFE o ROSE F8tHA]
AT 0AE deivhn Basict (Lee et al, 2008). 3,
AAZ7R el AT ME prx o] &8 AEAHE A5
= A2 YEPGT (Choi and Kang, 2003). 181} prx&l
YHE 2E3e 7)1 Fel diEiA= oA wreR]A] e
(Kim et al., 2000).
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Fig. 1. Anti-cytotoxicity effects of photofrin-mediated PDT in
prx IV-transfectant AMC-HN3 cells. Cells were treated various
concentrations of photofrin (0~50 pg/ml) for 24 hr. After treatment,
cells were irradiated at 630 nm diode laser (0.83 mW/cm?) for 15
min, and then determined by MTT assay.
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F7AA 2 A8-3F photoftin (Axcan Pharma Inc., Canada)
S E3ad FH5 594 1 mgmle) §Ho g Az
F 20T ¥ HAAN BEsinh Fde FEAs)
) FEA45S YeElN= 630 nm diode laser (Biolitec,
Germany)E AHE-3}SITh 1 em cylindrical diffuser fiberg il
ks obo]l MAste] B HF F oluA] A7]E 083
mW/em’®] 5% 2Aste] 15837F £ 747 Jem®e] ol

SEERLE S
2. MIE HjQ¥

B AfdAE JA FAF SAEFA prx V7F 8
4 =909 AEFZE AMC-HN3 (Human Head and Neck
cell line-3)& ARS8} Th (Kim et al., 1997). TR T2+
pcDNA vector?t F2 =Q)E HES ARR3Ilon o)E
2 A ot Bl B wokrh =g Ao ALgH
HEES RPMI-1640 (Hyclone, USA)°)| 10% fetal bovine
serum (Hyclone, USA)$} 100 units/ml$] penicillin 2 100
pg/mi®] streptomycin (Hyclone, USA)o] ¥E3He Al 4wl %]
£ AH&3HY 37T, 5% CO,7F A= & i) (Thermo
Forma, USA)°ll Al vl 3131 o

Fd =€ A FARE dAEe] FgI A5 E o]
T2 FR187] 918 MTT assay 3
o2 dolr gt A JAAI719 AEE 10* cells/well

o] HA 96 well platel] ¥F3}1 24417} FoF w3 &
genisteine 25, 50, 100, 200 pM2] FEE X5t 244]
b &< vkt olol 100 ule) F22A (100 pg/mi)
g FA7H & 2 Moz AEste 6413 Fot H)
ety RS MXE 13 T 630 nm diode laser® %
AbetgiTh 24A17F ¥ % pH 7.3¢] DPBSel %<1 MTT
(Sigma Chemical Co., USA)& (2 mg/ml)S H7}slaL 44
b St skt MiAE AA% & dimethylsulfoxide
(DMSO, Kanto, Japan)S 7}t formazang 2 {3 A
7] 3L microplate reader (Bio-Rad 550, Bio-Rad, USA)& ©]§
3t 540mmoll A FFEE S

4. General reactive oxygen species &3

H,DCF-DA (Molecular Probes Inc., USA) &A1k AL
&3t AE ol EAI3H= general reactive oxygen species
(G-ROS)E #<13}%t). H,DCF-DAE acetylation®l] )3
WE DCF AA 25 FFo] Al AX ule] ROSS} 1
WA HE E3e 7HRE 4 7R ok 3938 A
8 % 55 AHEE DPBSE FAl W Aol 10
uMe] H,DCF-DAE #H7lete] 30 B¢t vld 3 flow
cytometer (BD Biosciences, USA)Z &4 3}31 T}
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Prx IV7} @3 ¥ AMC-HN3 A¥o|A Fodst X
HA4%5S TS A3 vector controlT} H] s}
! 0% AMC-HN3| A A EAL
o] AAEAT (Fig. 1). 5, photofrin®] FE7} < 1.56
pg/mlY =l vector control °F 93%9] A¥E ESASS
YWERRA, prx IV 127 3 =909 AXTg e oF
73%2 UEbTh S HER oF 20% FEo] A 4
9] Apol7} AYEIGITE Mo HefshE BEE 31
o, prx IV-HN3 A|37} pcDNA-HN3 M ERT} A2 &
59 W37l A& o= YElRT (Fig 2). 23 prx IV
7t 48 94" AMC-HN3 A EFo|A Fgst 218 A
AE 4% JAHE Aoz Elssint
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Fig. 2. Morphological change of cells treated photofrin-mediated PDT in prxIV- transfectant AMC-HN3 cells. Cells were adjusted with
PDT, and then observed by light microscopy. (A; control, B; prx IV-HN3, C; pcDNA-HN3)
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Fig. 3. Antioxidant effects of PDT mediated photofrin in prx
IV-HN3 cells. Each treated cells were washed by DPBS and
incubated with HyDCF-DA (10 pM) for 30 min at 37 C. The ROS
of cells were analyzed using a flow cytometer.
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3}, vector controlo] B]3l] ROSS] & AJo] <oF 500
2%k Ao 2 Ve (Fig 3). 5, vector control®l]
g X8 % Z7F9" ROS7} prx IV-HN3 A ¥4
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A HHE A Te, Ty 4 AR A
8 F v F8 Aasd B oplg}t W X5, f4
2 A8 T3 A B} A% o A5 v Wy
o2 WAskal It} (Jheon, 2007). ©] &, FH3 287}
71E2) o AW FEolv kY FY As olF
of TiE ZAE SEE 5 e FFo=E A g
TS A3 Y (Choi et al, 2008). FH3F A FE= AE
e W-gos ME el Fad FAA7E 259 Wl
o #2} 2ka7t WhEste] ROS e 4 AkE (02)
A1 (Type 1T WS, 24 7F 202F Aol &
oAsh= ¢ Al zo]l HAE ] (Type I ¥H3) Al

w27} Aot} (Foote, 1991; Moan and Berg, 1991). %3
AEGZNA FAT A8 Aol HEIALE F2stHA
A EAFGo] YEhdTHE B 317b Q1T (Lam et al, 2001),
el M e FAR ¥} FEt A5 S At
vetston 53 z7|dAllA] £ &&o YEldt
(Bie, 2006).

6712 isoformo. 2 Exel= prx FolA prx VS 22
el Fahe prx [ 9 AEoA A EAFES A
AZIthar R 1 E A (Ahn et al, 2003), < Chol £9
Aol M+ cochlear hair cellol] BIAE FoAste] MER
ARZE dojub= Aol digl] prx M7} HE 3= AOE e}
ST} (Choi et al,, 2008). Prx IVE Al o] 35 91X
4 st 7] zto] LA x| a1 Tt (Wood et al.,
2003). & ATANA prx IV7F 2 =08 AA FHF
HAHEE o] &3 FAE X5 E sl HNE 5A4FE &

ol AT, photofrin® FE7} 1.56 pg/mld wholl prx V-
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HN3OA] A EAPHO] oF 20%7F AAH AT (Fig. 1).
AE AL A F 2ASE ROSE AE W
229 AshiA 4 Habs Fdsly] il dutzos
Aol FES 222 A drh FES FH #d
3= Aska] ~E g~ (oxidative stress)T Al EA A AHs}
A A FAEA T AloldA BadE g
(Gomer et al., 1996). Porphyrinell mj7§=]o] fr=¢ AHs}A
2EYAE AE U9 AEgs deidmal opg) 27
WSS Frixte] HES SRS (Luna et al, 1993).
Prx & o]&3ly =xF F 314 Chlamydomonas
reinhardtii S 53 A7olA prx group T prx 7} ROS
P& dAsHE 9EE vt Bt (Dayer et al,
2008). £ A-olA FH8 A5 Z7|d BAYsH= ROSE

% ROS7} ZHad Aoz el (Fig 3). Antioxidant
2L 3= prx Vol 93l B8 27 Al 438 ROS
g A3 Aoz Yehstth
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