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Abstract

AIM: To investigate relationship between intracellular
Ca’* and apoptosis induced by aminolaevulinic acid-
photodynamic therapy (ALA-PDT) in SW480 cells.

METHODS: SW480 cells were divided into control,
light, ALA and ALA-PDT group. The corresponding
treatment was performed in each group. The apoptosis
of SW480 cells was detected by DNA fragment assay
and TUNEL assay. The changes of intracelluar Ca*
concentration in each group were observed by confo-
cal laser scanning microscopy.

RESULTS: DNA ladder formation of apoptotic fea-
tures was demonstrated 1 and 2 h after ALA-PDT
treatment. The apoptosis index (Al) of 30 and 60 min
after ALA-PDT treatment was 25.26 + 5.04% and
50.45 + 7.85%, respectively, which were significantly
higher than those in the other 3 groups (all Al <10%,
P <0.01). The concentration of intracelluar Ca** 20
min after ALA-PDT treatment was markedly increased

than that at 10 min (fluorescent intensity: 185.40 +
18.90 vs 100.00 + 19.83, P <0.01), and then gradually
decreased. However, the concentrations of intracel-
luar Ca** had no significant changes in the other 3
groups.

CONCLUSION: The increases of intracellular Ca*
may play an important role in the ALA-PDT-induced
apoptosis in SW480 cells.
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8§ G WA (aminolaevulinic acid, ALA)-YG5 11971k
(photodynamic therapy, PDT) f&HALA S fif 8 41 i =
A JEIMKIX (protoporphyrin,Pp 1X), Pp IX 4% ¢ 5
TS0 B P 7= A G PR 0T, T BUM R 40 R T AR
UK — R G TT 575, SRR A9 A I e 2 137 M. ALA
AU TR, FERIVEH /DN, & PR R a7 s 1) 77
PP gl T AR R AL HE T PDTIR S 41 st
BUHRIIRIEST, 19914F, Agarwal er al & VXIIESE T PDTAEE
RSN T e B0 L5784 e T, ik, PDT
F UL AR R R AR TS TSR 3k
TRV ALA-PDT % S SW480 A 2 41 g 3 7= 301 1) 41 Jfa
P Ca® I B AR Ak, 43 BT HLAE FHHILA.

1 RAEE

1.1 ## ALA(SigmaZs w); B 72 RPM11640(Hyclone
2y w]); D-Hanks(Hyclone s w]); Hepes(SigmaZs rl); Ji#
A B CIE 3 AR BOR A 7] ) /N A I (eSS 5L
A7) TUNELIR £ (RocheA#]); Fluo-3/AM(Sigma
A F]); SWABO(E DU ZE B2 K27 B ) S i o B AIL).

1.2 Fik

1.2.1 PDT# 22" 54 1 5 2B 2 (49771100 KU/
L) 1100 mL/L/NA- i FrIRPM 164055 77 3 57 7% N 45
Jr 96 4 . (SW480), 37 °C, 50 mL/L CO,, 1A &, &
JEMGEBE A K SIS A s A3 U R, 0 I A
ALAZ X ALA-PDTHL. St ALARIPBSHL il 15400
mo/L G A, B, AR TG v 85 75 A
Bt 40 mg/L (). ALAZLFIALA-PDT 4 B 20 75 1%
EFLTE I R IINALA, FERS R4 A T 4k & 4 h,
WG 4L FIALA-PDT Ab BEALE H - S ARG (78
P UTYE K 24O BT, K532 nm, BEJEBE3 emibii
2612 mw)HE B IEURRE FR 830 min. =% 0 AL AN D
ALA HASZ OGRS, ALAZLIIANALAARSZ O I
1.2.2 DNAX ¥ %54 SW4804i il (2-6 X 10°/L) 24 ALA-
PDTYEHO. 1. 2 hjFWiegk4iife, PBS(pH7.4) ¥E2ik,
DU A0 pL4i i 24 /% (10 mmol/L Tris-HCI, 10
mmol/L NaCl, 10 mmol/L EDTA, 10 g/L SDS pH8.0) #
R E 0.5 g/LIM A K, 50 “C/K#52 h, 5 000 r/min
2010 min, B35 A HEppendorfis, DLAE KRR [F) 2K
My AT (L 1) AW R e N EE (25 1 24 1 1) I
P51 #-HhHe 1k, B EJZ /KA N 1/1044 343 mol/LS R 44
(NaAc). 2f5 AR TE/K CBE, BifElIE~], & -20 'C 30
min, 13 000 g£5-0»10 min, Kt ZEERINaAc, JITE 20
uL TEZE ¥ (50 mmol/L Tris-HCI, 10 mmol/L EDTA)
W, INRNase A(200 mg/L) 137 C 1 h, H{20 pLFEsh
e X EFEZEMMA nLiR G LAE, S I ADNA

Marker, 15 g/LEiIERH LR vk (AR 0.5 mg/L EB),
RAIMT T I
1.2.3 K3t ARITE (TUNEL) ] 4 Ao 8 = SR 56 3%
Be gk, BOWBUE K401 X 10371, HaR 3 547 wh H oK
B3 (22 mm X 22 mm, 100 g/L £ S Mia i Ab ) 1)
6FLEF IR, 48 h5ATALA-PDTALH, 4 WI{EPDT G
30 min#l60 minj&, M a6 3 , HIPBSHESX, 16 g/l
Z SR HIREE 5230 min, HAvP BRI G U I REAT Ot
BN 43 A AR A S 1R 5 A A T P PRI T 40 A AR
41 L KL, VA TR U (apoptosis index, Al). Al={# T
I A/ 40 1o = 25 < 100%.
1.2.4 BB ER B ZMAB5 AR BOHUA: K 4N iy
1X10°/L, Hhh BI5 A R KW B 3% K (22 mm X 22
mm, 100 g/L % ZM 24 1% b 21 [R16FLE5 =M, % 7 48
hjii, HID-HanksyiEyE3 1k, PDTALEE 5, #2040 i3
H D-Hanksy it =k, HZKEE4.4 um/LIKFluo-3/
AMIEH 137 °CiliE L4514 N 44 (530 min, D-Hanksyii5
VE3IR, ) I D-Hanks ¥ R A6.15 min, OGRS S,
B & THWORRERMBE R G I, EHME
K488 nm. KU K526 nm, BSR4
PeIEHSE, BES minF LIk, 360 min. Xy Fluo-3/AM
55 G0 M R B B T o 9, HLOOL R S
454 I Fluo-3/AMZH i 3 ¥l 29 4% B IR FE i IE T, i
DA (1) 9 ' 558 5 T A Ay e 400 oL ) 12 4605 2 I
IR,

St 0T £idE Limean £ SD# R, B EH TR R
Py Ry, SR SPSS10.045 H- 5 1tk HEAT Hiedf b 3.

2 BR

2.1 DNA KX B7 547 SWA4804I i 28 ALA-PDT 4y 1) &b 2
1. 2 hjg ] WLEH 2 JDNAKEE 4577 (DNA ladder), PDT
BIZI. WO 4L, 2 o AL LR ALAZLR ILDNA
BB (K1)

2.2 TUNEL 7 St FBHIE 4 i 24548, 200, &

6 5 4 3 2 1 M

1 DNARTBFDHT. M: Maker; 1: Z8 FIRSHAZH; 2: OCHRSTH; 3: ALA
7H; 4: ALA-PDT/GH1ZI; 5: ALA-PDTJ51 h; 6: ALA-PDT/52 h.
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2 ALA-PDTiESSWASOMIRATDH7. A: 30 min; B: 60 min.

Yt R, Jeiki (o, ALA-PDT S 40 i A5 i BT,
PDT/J530 min Al %25.26+5.04%, PDTJ560 min ALY
50.45+7.85%, H. x4, WEHOCIUTA, o Ax A
DL ALAZLAIY) <10%, £ 2% 7= 5+ (P<<0.01, K]2).

23 BMAEERE I MDD AIUNE WOLLRMELM
B AWML F|ALA-PDTJE20 minis mlg, 2 )5 X
BTN B, 2 WOR IR AR B % B o d B
(powerphys) 731 (¥13) H %1IPDT 510 minif 52 %58 2
©41100.00+19.83, 11120 minlif 1% 185.40+18.90 (P<0.01). ifij

T ERAL . PO RS AL . ALAZLANE S G
WA (F4).
3 IWig

POTAE IR, SRR S SR G A0 i Rg 41 e s 41 27

B3 SW4BoMIEMiEEIERETILHLE.

W EIE MK (S A BT R A Bl S e R
(PR E T AR I IRI0'6) (PG HRCR, DGR W A e e O K
(P65, F AR iR = ARG, b = FH ARG ]
22 1 Bl I 2 s B AR s 2, 7= AR ORI ) 1 2 v 1
FLERISA, H SRS 120 ) AR R AR R
=1, B — MmN, BeS IR ITTR

B AL RS W) 0 S T = AR A BN, B T
A T B AL T T PDT AR A 40 i R D0 2 A
AR A1 Py KT AR, Na-KE R AT PRI I
D PD T 5 40 M T 32 S5 A5 AT e 4 i e, o
VEZ WAL T 40 B F i i iR B A, (PLA,) FiHs i i
C(PLC) ¥t AEPDT %5 5 41 M 7 T ¥ 5 HIAL Y, 22 el
JECa AV hy 4l A 5 (R 5 A i 52 R DN 2R 1 5%
Wi, F5PLAMIPLCHEITA M. il I PLC/K i

4 PDTIESWASOAERVEEHEBRESHEIIEE. A: 10 min; B: 15 min; C: 20 min; D: 25 min.
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JEBEILEE-4,5- "R (PIP,) 7=/ =R ILEE (1P,) A
THEH i (DG), 1P 4 L Py Ca® ik BE 14 N, DGk
IR FIREC(PKC), M43 5l & IPy/Ca® FIDG/PKC A
GG fEIP/Cat iR, Catt AR
(CaM) &4t calcineurin(CN), HHCNE R AL IHINF-
AT (nuclear factor of activated T cell) i ##ifR"*, NF-AT
AT E ANAZ N, 95 3 sk X1 AP-1(activator protein-1)
gh 4y, WIS S IL-23E PR S P28 IR, ARSIz 1) H 1)
SEYRTTPDT i 4 i F U305 TR 40 B A A5 A B2 1) 6 .
TEFRATI L E T, DNAW R 5 B ILEPDT f51-2 h,
JHTEAY (TUNEL) 45 7x: PDT/520 min ALY
25.26+5.04%, PDT)540 min Al %50.45+7.85%, £F H:Alh
R, PDT)a 4 i 5 0t & 4= 8 T2, Kuzalova er a/ "
 ALA-PDT 4bEEKS56241 g, A2 )i 40 i th BRI T
FRIE. 94, WOGI R BBt s s 45 R PDT
Jri 10 minisf 32658 5 4 100.00+19.83, 2 Ji 3% W 184 1,
20 minfik185.40+18.90, 2 Ji7 SUEHE N %, 30 minj5
Akl P 2 FLLKP LU, i 2 R R O U 41
LS ALAZ 40 A P985 0 W S AR b, fEsaead fe b, R
D-hanks i 11 SWAB04H i, ik TT 41 &M 1251 4 Yt ik
72, Ui BIALA-PDT X SWAS04H it P (19485 A 5 4L 1t 3L T
TR FH, DI 25 62 40 i P 45 25 9 FE T 515 30 minjiS
Ui 60 A 22 [ 28 B LR UK P LA T R & H TPALA-PDT
Ji 4 BT IS 3R 4 52 B REER, 40 M PN 8 125 U 1) 40 R b
it ). Tajiri et al PO HINNEREY (porfimer sodium)-
PDTALFE A IR 40 i HSC-2, A& B0 i 4 45 B 1 4E
PDTJr2 hik &, Zhou et al P HIAT41 14 % A-PDT AL B
N B4 fEMGC803, &5 JL 3 I 41 i Py 4% 25 1 Ik S5
PDT /760 SiA . it B S 56 45 T A — S Js R v fg
JEHTOCEGR . gL e IR DL RO I [A) AN
[, PDT /520 min, 40t BLJH T, MPDT/i510-20 min
21 A Ca® Vi B 2 1 N, 20 minik mrids, o8 T 4
PN Ca Ve J3 [ 32 W 18 I ZE PDTF 5 0 40 P 3 12 i Fe v
A AES SR, Gk g ST R 51 PDT A S 41 i i
T2, 4 TUESEALA-PDTI 5 SW4AB04H g i 7= A& 75 47
TEIP,ICaZ 5 S iR 1%, 45426 CaM, CN, NF-ATLL
S AP-155H AR IS — DA
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