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HSP)

T FH U WA Ry ot B A T 1A
PIAiEAT PDT F 5% % B0, 7 B2 4 4
TR (9 24F 4 1A 9 (RIF-1) 40 fd &
HSP-70 mRNA 1 & [ it (1) 7K % #8 A
IR N S Y R (BN il
47 PDT & B, 76 1% & 4 b HSP-70
EAFRMEELREMENT . B
X B S H Uk I 5 N A Y R A
Ho R & B, PDT J5 36 35 73 8028 1) #UIA
W% [ A §E HSP-110, HSP-90,
HSP-73, HSP-72 il HSP-47 , Ji 5 HSP
FW I e S L A AN R
(HSF) & & Bl F s =
(HSE) . fEAEN BORE T, MW ¥
HSF {2 7€ T 40 Mo 3 v, DB AA 9 7% X
5 HSP-70 45 & . — H 40 i =2 2 ) %
b TR O S  HSP-70 45 A A8 M 2R
I REJR HSK, J5 2 B BB A7 51 40 i %
I4h 4 HSE, MR M, 7E (R AN &
Iy G AL RIF-1 20 i & 7T %5 5 HSF
125458 HSE B, A EERESE A
HSP-70 J& 3 T i 3E i F 5™ 0 44
i, FH 6 IR A Ay ' 5 700 40 00 5% K &
R4 SR AT RE 5 AN [ O AR AR
DI R e N T

HSP-27 7£ & 9 40 il %2 2 ot & 1k
405 )y i 2 B — & fE . HSP-27 g
FAARKRTLEORERN — 0, ETEILE
AT LN 4L 2R P R R AR A, (R4 B of
WEA SRHERERT S, BRBH
HSP-27 AT DR 4 41 i 5 38 1= U L 28 0
VAR N T 1 B R, AR AL
il T B 5 B R AL A Tk 4> T AR (R T R
B4 B H Bk 9 A A e HSP-27
S X IO 8RN 2B K R R Y R
PR Ak #0 &, HSP-27 % iR 1k 7T i 4 1k
MRS T R NLEh B e T WA,
B PR A M AR R, FE R T A AT
R, fE it 5% PDT ¥ 45 % & HT29-
P14 40 &, HSP- 27 FE A L 1E %
45 95 A0 B &R B 20 £, BA I AT A
HT29-P14 41 it 5% PDT,

2.3 MEXB-EZERLY L LS
( MnSOD )

1o FH BRI 23 b 445 M i 9 40 R
C26 BHFFE KB, LR Mki% & 1y PDT nf
S5 MnSOD HEH K ¥ B F &, H
Cu/Zn SOD /KFEFARTF & . 4 T24 %

O 96 440 JfL 2R % 4% MnSOD 3 [, mJ fgt 25
WA PDT 5 5 40 i 0 T iy h 2 .

PDT B, o i 7 bk #3055 £ &
ROS , fu, 5 B4 28 25 40 R S 1k 9, i
a1 R s RN R R e g
[ E L S, SOD A LLR 43 By 1k PDT
FIT 7 A S 0 o 40 I 3 % ik MnSOD
Al B Ok % W M . PDT % S 40 g
TR0 300 45 5 1 2 B 0 2 (& ik
Wiz ) BB, X R LS BRIk &
A 0T R B R E
B J& i T PDT i 85 6% IR & B8 | 4 & b
FE 22 W e A W RN 42 2 BR BKOIS BE
o 1t 00 T P AR AU, DA R B 22 G Y S
Al ilE— 25 5 Ak AU 2 1 B8 25, T B
ZEME R B Ik B RT LS R
EZ R AN O O e
e 345 i 4 G Ak R . R
FLBR T MnSOD 3 [ 1y B2 B 4F 4t £
4t 19 BF ST & L, MnSOD 1] & 2[4 A%
PDT i ifs R P 138 . LU BB 45 R i
B, 90 ) MnSOD f9 3 M v B F iR =
PDT {357 Jif 988 2 54 o
2.4 Bd-2 EAFRK

WFFE & B, Bel-2 Y33 RKPTIE T
H R A3 R 6wk 2 2R
B R RR R A W K %R
Fl DNA 0 A5 1 9 A2 i, X2 B F
Bel-2 B W% 1k A7 55, 8 13 40 e & 15
W KM B O -1 (CDK-1)
T ECA0 M A G2/M 345, 7E PDT
Hr, Bel-2 3 7] LLAE OB 41 e 5 B 4 2
AR Ak, 0 2 e R A Bl . {H 7ROk
HALH & T, i KK Bel-2 AN HE
RN TR S O YNE= R RN = 3 G 1)
W Bel-2 ifif 52 PDT 32 % 7 i a3 411 il
JBlE I A% ity 1 5% 4 T S B, L e A0 il
G AN D R O S L TV i
2 e K A B I IS T

T WSS Bel-2 7E PDT 1 Jir &2 11
FEER, A% & M & H K X Bel-2
A S e S R AR A e NE IR
i MGCBO3 4 il & , B J5 X JH # 47
PDT, WEME i ( MTT) 43 H1 &7 , B AIK
M Bel-2 & K Vol $2 @ e G . Wl
B, M Bel-2 2 SCSE BT MR R H i 52
PDT fy RIF-1 41 g & 4 PDT J5, PDT
U T AR A TR
2.5 IRELHEE-2( Cox-2)

Cox-2 7E & 45 i 9 (¥ 1L A& & £E F0

W mEEE/EMN, BA Cox-2 Ml
b2 97 B BT R AT IR YT, W
— B R R ST L R W
25| Cox-2 X 1E H 441 A FF I

EER U T N (L N O 2R
PDT J5 , 464 DU 4 B2 19 AR i &5 & 28
A5 9 R R IR o 2% B b BRI PGE2
RIF 44 il & 6 8 i FE R A = 1
PDT J& , Cox-2 M4 %% 5 #8 5% , Cox-2 &
FK 8 B R, W Cox-1 3 K 4 i
FA R /N BUEL O 48 R BA
M Lew's i 41 il R LLC RSB 58 K&
L, b FE R B4R R oG R, R AR Al
e B9 40 H Y Cox-2 B H K B
W5 PDT 697 Fh4d RIF JilJg3 19 C3H
/B TT LU B AR [ R 4 R
RN SR IE5E kK B, Cox-2 2 [ K
1 b B B 25 PGE2 Az A3 s
il Cox-2 MYy G T A LA #2 & PDT JA 97
RIF fif 96 79 280 4

A2 e R Cox -2 41 41 51
NS-398 5k & PDT Wi %€ H i R )i 96 44 i
M2, k& BN I NS-398 5% B Ay 4
il H: PGE2 2 ik /K - R AL, & PDT 4t
S 20 TR WEE T . 7E PDT
B YT RIF b o, 4> B 45 7 NS-398 K
B8 3 W& ik PGE2 /K, T H if [ 1%
M EA R E F 1. BOA s,
o B B Cox-2 44 70 A DL 9 25 42
= PDT MG Y7 80 .

2.6 RE|IFFEF(HIF)

i 83 ffe A2 2 TN Y BURU T
BT BRI Z — , T BB &
Ok T W T AR AR L 4
B4 ] S 2 PDT /97 2% B . JH A
I A HIFLa 0 HIF2a Y 8053 B 41
BERFEEEMBEAL, TR
b UL %€ 2 HIF 78 hofd 20 AR .

BT R SE & B, HIF f) 3% 3K
S5EE MMM Z PDT A, HIF 1
RBBREERETRAENMAL, I A
5 PDT AR B 9w AL 00 345 th 3k A %,
HIFs AR 5 3 i O 4R 1 T, 3R 3k
HIF {9 i 98 — i 40 ik 20 Bk 4, 3 v D)
% & b 97 44 B % PDT 19 R 58 42 )2 M
W S & B PDT % K 4 5
AAETI R R R N E .

3R E
S o 8 40 B Tt 52 PDT i PR 3% AR



686

FEEESM A

F16 &

Z RIS B RN R S o EAE
FUAE G R b R 44 A 2 s B A B
B R R Y R, 0 ATUSE TR A M BT 5
Hooy 1L, Hr ) K i &% PDT 9 1
BLH o A8 S2 PR BF 5T, AT LAGE 3 4
H DS 7 R 4R B R 2
% PDT {yAH KA, A A RNA T4kt
BARYEE N CRER, N7 T KF
[ %2 4% PDT i i 983 19 #5c R Zh 8%, 3 #d

S &3k

[1] McBride G. Studies expand potential
uses of photodynamic therapy[J]. J
Natl Cancer Inst, 2002, 94 (23) .
1740 - 1742.

[2] Nowis D, Makowski M, Stoklosa T,
et al. Direct tumor damage mecha-
nisms of photodynamic therapy [ J ] .
Acta Biochim Pol, 2005, 52(2) .
339 -352.

[3] Dysart JS, Patterson MS. Character-
ization of Photofrin photobleaching for
singlet oxygen dose estimation during
photodynamic therapy of MLL cells in
vitro[ J ]. Phys Med Biol, 2005,
50(11): 2597 -2616.

[4] Angermayr B, Mejias M, Gracia-
Sancho J, et al. Heme oxygenase at-
tenuates oxidative stress and inflam-
mation , and increases VEGF expres-
sion in portal hypertensive rats[ J ] .
J Hepatol , 2006, 44(6) 1033 -
1039.

[5] Baranano DE, Rao M, Ferris CD,
et al. Biliverdin reductase: a major
physiologic cytoprotectant [ J ]. Proc
Natl Acad Sei U S A, 2002, 99
(25):16093 -16098.

[6] Nowis D, Legat M, Gizela T, et
al. Heme

oxygenase-1  protects

tumor cells against photodynamic
therapy - mediated cytotoxicity [ J ].
Oncogene , 2006, 25(24) : 3365
-3374.

[7] Mita S, Goren EM, Frelinger JG,
el al. Activation of heat shock pro-
tein 70 promoter with meso-tetra-
hydroxyphenyl chlorin  photodynamic

therapy reported by green fluorescent

(8]

(9]

[10]

[11]

[12]

[13]

[14]

protein in vitro and in vivo [ J ].
Photochem  Photobiol , 2003, 78
(6):615-622.
Luna MC, Ferrario A, Wong S, et
al. Photodynamic therapy - mediated
oxidative stress as a molecular switch
for the temporal expression of genes
ligated to the human heat shock pro-
moter [ J ]. Cancer Res,2000, 60

(6):1637 —-1644.

Wang HP, Hanlon JG, Rainbow
AJ, et al. Up-regulation of Hsp27
plays a role in the resistance of hu-
man colon carcinoma HT29 cells to
photooxidative stress[ J ]. Photochem
Photobiol , 2002, 76 (1) :98 -
104.

McCollum AK, Teneyck CJ, Sauer
BM, et al. Up-regulation of heat
shock protein 27 induces resistance
to 17 -allylamino - demethoxygeldana-

mycin through a glutathione - mediated

mechanism [ J ]. Cancer Res,
2006, 66 (22 ). 10967 -
10975.

Golab J, Nowis D, Skrzycki M, et
al. Antitumor effects of photodynam-
ic therapy are potentiated by 2-me-
thoxyestradiol. A superoxide dis-
mutase inhibitor[ J ]. J Biol Chem,
2003, 278(1) :407 -414.
Dolgachev V, Oberley LW, Huang
TT, et al. A role for manganese su-
peroxide dismutase in apoptosis after
photosensitization [ J ] . Biochem Bio-
phys Res Commun, 2005, 332
(2):411 -417.

Dolgachev V, Nagy B, Taffe B, et
al. Reactive oxygen species genera-
tion is independent of de novo sphin-
golipids in apoptotic photosensitized
cells [ J]. Exp Cell Res, 2003,
288(2) :425 -436.

Liu GY, Hung YC, Hsu PC, et al.
Ornithine  decarboxylase  prevents
tumor necrosis factor alpha-induced
apoptosis by decreasing intracellular

reactive oxygen species[ J |. Apopto-

sis, 2005, 10(3): 569 -581.

[15]

[16]

[18]

[21]

[22]

Vantieghem A, Xu Y, Declercq W,
et al. Different pathways mediate cy-
tochrome ¢ release after photodynamic
therapy with hypericin [ J ]. Photo-
chem Photobiol, 2001, 74 (2):
133 - 142.

Zhang WG, Ma LP, Wang SW, e
al. Antisense bcl-2 retrovirus vector
increases the sensitivity of a human
gastric adenocarcinoma cell line to
photodynamic therapy [ J ]. Photo-
chem Photobiol, 1999, 69 (5):
582 -586.

Kishi K, Petersen S, Petersen C, et
al.  Preferential enhancement of
tumor radioresponse by a cyclooxyge-
nase-2 inhibitor [ J ].
2000, 60(5) :1326 -1331.
Hendrickx N, Volanti C, Moens U,

Cancer Res,

et al. Up-regulation of cyclooxygen-
ase-2 and apoptosis resistance by
p38 MAPK
photodynamic therapy of human canc-
er cells[ J]. J Biol Chem, 2003,
278(52) :52231 -52239.

Ferrario A, Von Tiehl K, Wong S,

in hypericin - mediated

et al. Cyclooxygenase-2 inhibitor

treatment  enhances  photodynamic
therapy - mediated ~ tumor

[J]. Res ,
(14):3956 -3961.

response

2002, 62

Cancer

Brown JM. The hypoxic cell ; a target

for selective cancer therapy eigh-
Cain Memorial A-
ward lecture [ J ]. Res,

1999, 59(23) :5863 - 5870.

Matsuyama T, Nakanishi K, Hayashi

teenth Bruce F.

Cancer

T, et al. Expression of hypoxia-in-
ducible factor-1alpha in esophageal
squamous cell carcinoma[ J]. Canc-
er Sci, 2005, 96 (3):176 -
182.

Koukourakis MI, Giatromanolaki A ,
Skarlatos J, et al. Hypoxia inducible
factor ( HIF-1a and HIF-2a) ex-
pression in early esophageal cancer
and response to photodynamic therapy
and radiotherapy [ J |. Cancer Res,
2001, 61(5):1830 -1832.





