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Abstract

AIM: To investigate the role of the c-Jun
N-terminal kinase (JNK) signaling pathway
in SW480 cell apoptosis in response
to 5-aminolevulinic acid (ALA)-based
photodynamic therapy (PDT).

METHODS: SW480 cells were divided into con-
trol group, laser irradiation group, ALA group
and ALA-PDT group. Western blot was used to
detect expression of JNK in each group. SW480
cells in ALA-PDT group were preincubated with
SP600125 (JNK inhibitor). Western blot was used

to detect expression of PARP in each group.

RESULTS: JNK phosphorylation almost had no
expression in control group, light group or ALA
group. JNK phosphorylation of SW480 cells at
30, 60 and 90 min after ALA- PDT was signifi-
cantly increased than that of control group, light
group or ALA group (F = 12.314, P < 0.001).
Phosphorylated JNK expression was signifi-
cantly higher at 60 min and 90 min after ALA-
PDT than at 30 min after ALA- PDT (F = 9.782,
P < 0.001). The expression of total JNK of all
groups had no significant difference. The activa-
tion of JNK inhibited apoptosis of SW480 cells in
response to ALA-PDT.

CONCLUSION: AActivation of JNK signaling
pathway inhibits SW480 cell apoptosis after
ALA-PDT. ]NK signaling pathway may become
a new target, which will enhance anticancer
treatment of ALA-PDT for colon carcinoma.

Key Words: Aminolevulinic acid; Photodynamic
therapy; Colon carcinoma; Apoptosis; the c-Jun
N-terminal kinase signaling pathway
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W3l 1197 (photodynamic therapy, PDT)fE K —
FBr 0 g v6 97 7 VR AR A 2 AN, 124k
1k, R, SEEL WEEL wres. EEAEH A
2L K R HEPD TH] T — s ™, B
FLAE R 20 F LR AN 8. 50 R WIPDTHER
T 227 345U (U (mitogen activated protein
kinases, MAPKs)™, #R i PDTi% T MAPKs[{2E4)
AR FIAEAE S, IX AT B8-S 6 R R/ S 4 a2
AP, MAPK SR £ EALFE3 N b1 ERK.

INKAFIp3SMAPK. ERKF A K 434k &
173%, INKFIp38MAPK = Z 4 5 41 il 1) . S
IS, AT R R T A R T R INKEOE
TN [ ] 7= A AN [R] R AR ) 22 80, 3 2 R
U Jurkat TS, INKARFEEE0T, 40 1k A
T3 M CD28 HLHT IIPMAALHE Ji5 , INK Al X i 4
BT, AR IEAS B T, T i A A
M, BEORINKIE 1 FH AT A AT 40 R e
(AR k. A HRIE S RN Bk BRI IR AT A2 4)-PD T
B Fo-Jun&iBP, IFEIHINKSS S, =
INKAE 5 0 30 S PD T S 4l i T it 9%
RIEANERE, KA R ITALA-PDTAINKAS
o M PR 5 M A A R TR OG AR

1 MRRITE

1.1 ## SE LMK IR A Hepes HSigma/A Al =
i, BiFRMRPMI 1640F1D-Hanks JHyclone/A
A, R A LR E AR ROR A H);
- I3 (AR IS LA 7]); INK mAb. R {LINK
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SP600125(Merck biosciences); B-actinpt (b it
AR E Y H AR A 7]); PVDFE(Roche); 4 115
4y TMaker(MBI); RIPA( L 5 fig %L MR}
HABRAT); DTT(Gibeo); — H T H(DMSO,
Sigma/Awl); &5 ¥ 4l kS W4804H g (+h [E A
BAR B2 585 DY 22 = K 2 ) S v D4 AIL).
1.2 7%
1.2.1 w3 &7 5 2 MRS %50 51 b 100
KU/L, 5100 mL/L/N- I RPMI 164085 F-3 55
7%, 37°C, 50 mL/L CO,, YRR A, 52 iaE AR K
1.2.2 20 i 9 PDT AL 22 1 19 58 1S W4B04H i 44 i
Y FERR T oL T, RFA 441, fr G
RS, W I I3 79, D-Hanksi 42 4215006
Ja 32, ALAZIFIALA-PD TZHAE IR % 4% Pl It
[ I ANALA(40 mg/L), J s A AT T ARELT 5
4 h, TR EHALARBR TR 7575 4MALA-PDT
L0 A N IR 20 umol/LIFJSP600125(INK
I T 2 h, D-Hanksi R EVES, I
PHERE IR, 2 O AN INA LA HARZ 30
WO, ALAZUIMAALAANSZ B RS, Wo's b
41. ALA-PDTZ LL A IN47SP600125JALA-PDT
ZAS ] F AR IO (P R IS K2 OG T,
£:532 nm, HEEEE3 cmibii i ThE 12 mW, fEE
B9 J/em®) T T MRS IR 30 min, 4R K540
TR IR T AR IR B SR R B T, PR
T4 2H AN B 2 1 2R,
1.2.3 Western & ¥7 i #- INK #=PARP % & &
i MG FR48 hiG ZPDTALFE, 4 ¥t i) )
AR LL7 A BRI ZI R PR 40 S B . $X R IPAE
FHUECHE, BEFLAN M I N300 pL RIPAHREL 41 g
B, s 250 4 ikl BB R E R
-20°CRAT. A5 AL B R B A AR AL A
8, SD S-ZR N I G i e i e T PRLVK 40
JE AR R O BIPVDFRE. &
0.1% Tween-2011150 g/LMi 545 Fy =5~ 3} 14
PVDFH1 hj, 7 H%0.1% Tween-20[{) TrisZ% 4
W(TBS/T)PE3IKR, BEIKS min; —Hi1 1 1000F4 %,
4°CiIE R, TBS/THE3IX, £S5 min; #%Z/E1 2000
P FE NPT 5/ BRUFTHRP-1gG 1 h, TBS/T
Y3k, BERS min; JNADAB (G, AL EAE R
gt AR I A BEAE, DARRAM RO BEA X I
FAETR(A X mm?), 5335 H 4 R 5 IR
DG EEAR (LA {H).
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PDT‘i;’Ts‘s‘rié Hf]%:‘“’% phOS JNK — g— 46 kDa - i — w— 85 kD3
2 fLSW480 A AT ————— ) kD3
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Wk R, HEHmE
K s I ¥
AR RALHT Y
Y5, ALK
X Hh kT Ak
JA BUER R A 22 58
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INK o s m— w— =46 kDa

1 ALA-PDTYEFSW480ZRERIGINKEIZRIL. 1: ALA-PDT
J590 min; 2: ALA— PDT/560 min; 3: ALA—PDT/530 min; 4:
2N IAA; 50 OB IS 6: ALAZ.
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B 2 ALA-PDTYEFASW480ZHBGINKEBRIL. 1: ALA—
PDT/590 min; 2: ALA—PDTJ560 min; 3: ALA-PDTJ530
min; 4: 25N HELH; 5: OCIRETEHE; 6: ALAZH.

#Ea = 0.05.

2 BR

2.1 ALA-PDT/&ESW48048 J 44 INKE & & ik &
& ALA-PD T3 .S W40 4 Il N K 2 14 412 1
I BERRALINKAEZF AR AL O G 2 %
ALAZJLT- T #IE, PDT/E30-90 minZi il %1k
WER T AN, B4 RALAYL(F
= 12.314, P<0.001), HHPDTJ56090 min[¥)fi
FRALINK A B 2 5 TPDTJ530 min(F = 9.782,
P<0.001), 54140 g & INKRIE T & %2 7
(F1-2).

2.2 SP6001253FALA-PD T4 A SW480 % it j&
PARP& A M #re J T iE— P SUINKEALA-
PDT/5 SW4B04H it rh I /E H, FAl T H INK A i 511
SP6001257E WO M5 AT Ab BEAL A-PDT41 41 i,
B E2 h, 45K IALA-PDT)530-90 min PARP
2R 185 kDa K/IMW v BOg i in, v INK
(3805 REFI I AL A-PD T 5 SW4804H o 4 1
(K3-4).

3 111E

PDT/E H5 BRI 6 SR S A i Rg 41 40, 2
%5 JE i LE 4B PN 7 AR S R, TS U
R IR W R 2 N  AI  R EE N VTR 7 RN Ay
ik, R, SEEL EEL wrE. fEEAHA
5 FE R O SR HHEPD TH] T —Se3BE fiogg . (2
HE BRI L F R o A (K i 1) i 4%
e 25 SRR T ICHE— 2D IR . S % L R

3 SP600125XALA-PDTYEFSWA80ZMER/GPARPRIX
BOSZIA. 1: 25 I HRA; 2 WOBHRANAR; 30 ALAZH; 4: ALA-
PDTJ5E30 min(J178SP600125); 5: ALA-PDT/560 min(IIG
SP600125); 6: ALA—PDT/590 min(JI5 SP600125).

(] PARPcleavage M p-actin
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B 4 SP600125%ALA-PDTYERISW480/MARGPARPRIX.
1: 23R 2: OGRS, 3: ALAZH; 4. ALA-PDTJR30
min(JI£3 SP600125); 5: ALA-PDTJ560 min(JI75 SP600125);
6: ALA—PDT/590 min(JJ175 SP600125).
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(aminolaevulinic acid, ALA)/& —F ML 2 AW 5
BRI, 75K 2 BB e e, T
JIEL €2, 3% Dt e s T 2 18 o i IV Ak 2 IR 2
PR S EUSE NN IX (protoporphyrin, PP IX)7E
S AL B, PP IX AT ookt 1S
Z WS BRIV (1) ' SR SR 5 4 B0 40 P ik
RUO AL AR, BRIV NSO A, BT
S PRSI IE AT ERE R TR, (HALA-
PDT &5 i A3 1 FH IR AN 51, B 3L
A5 5 A AL AT RE e 42 S ALA-PD T 5 7
IR GIERR St Pt

Z I IR, INKIBOE 5 2 Fhan i i
MFETRERE R MELEKRTF(NGF)Af#
PCI240 0 K A= 404k, ANGF ;73 o ol 2 Bk
Jo, INKBE S0, IR M T 4P C1240 i pi
YL T INK 3 M EK K1 1) 8 M 2 0% 5848 14
Ji, NGFABR 5 5 10 40 B 0 1 n] 4 BELIBT. Jurkat
Y i 20y St 2 M 3 S TNCKCRT A 80T, B 4 i v
T, T 420 MR A e T M TR INK SRS, y
S ST T AT AR BRI, [FIAE, R INK
MERETE SR DR,
INK O o] 35 40 M A T2 AR INKIOE
77 AN IR 0] 7 AR AN [ (R R A 2 RN,y
VRS Jurkat T4 M5, INKACRR 0GR, 40K 4L
JHTZ; CD28HAHUIMPMA AL B S, INK AR
IR RIS, A0 MR AS R BR T2, T Ak
FNBERES, SRR INKBECE A F nT A8 2L AT 40 i R of]
YRR e . A AR S R E S KA A2
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PR, FeATI 5256 45 0 R ALA-PDT /5 SW480
20 R TNKAGS o 0 B L DR . (HLINK A 53
P 0SS PD TS T 40 L T2 1K) 58 RIEANE 2,
R FRAT T3 — 2P 4R T AL A-PD TXFS W48041 i
INKAE 5 10 B (P 30n S 4 A TR, B &
AP A TR AR SRR AR T T
B RN S TR ST N T
(R T 38 A2 A H8 40 1 2 1 ) Jie 988 A 2K DT 152 1
(TNFRE XK IEZ 25, TNFRIFMTNFZ; &
FIHTNFRUE IR =R A, B A e 45
FIIEAZ I, PR 5 FastiSQMAE T 45 )38 25 (1 (Fas-
associated death domain, FADD)4% &, Wi 455
Caspase, flICaspase-8, -9. WE1LI{4h5) Caspaseidt
— RN Caspase, UWl: Caspase-3, -6, -75%.
N5 3 40 R U AR A SR TR AR
BACRLIR DN RE 2 BI90H 5, 4 (5 3= CREHEA
T, fEATPIZ 5 M4 R CE & I
T35 10 Kl -F--1(apoptosis activating factor, Apaf-1).
Btif5, WAL Apaf-11#Caspase-9BI VIR AL, M
Mk — b % N Caspase, 5o g ="
Caspase-3ix T 1K) 72 2 R (ADP-ZHH E &
Fi#(poly(ADP-ribose) polymerase, PARP), 1%/ 5
DNAE . JER sy A 0C. ey
JaBhi, 116 kDalfJPARPYEAsp216-Gly2172 [H]
M caspase-385 V) 1%31 kDaflI85 kDatiA™ F B, 1
PARPH 5 DNAZS & (AR 451 1 e Ak b
(AL X 303 25, ANRERFEIEH Dhfe. 45 5%
PARP UL I Ca®" /Mg Wb A% 12 Y 1) i
(5 T 3G v, ZRAAZ /M TRITRDNA, 7 1 4 i 7
T2 PRI FRATT T INKA AL B0, WLEEALA-
PD T/ #4140 fuPARPH 1 (1 2L D, AT
WHINKAE 5 18 2 R0 5 PD TS5 40 i 3 T2 1)
KA. SIS R MHIINKEp38MAPKJA,
116 kDalfJPARPZi# %85 kDa v B ¥ i i, i
B INKGE 2% 10 PR P AL A-PD T )5 S W4804 Jif2
BT

B2, ALA-PDTHEDS TS W48041 il INKIH
e A DRI, BELIBT TN KOH % 1) 43 ALA-PDT
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