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Photodynam ic therapy inducing apoptosis of human lung adenocarcinama cell line A549
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[ABSTRACT] Objective To observe the effect of photodynam ic therapy (PDT) on gpoptosisof human lung adenocarcinoma
cell lineA 549 M ethods Human lung adenocarcinoma cell line A 549w as used and the optimal paranetersof PDT were se-
lected by M TT oolorometric assay. The experment w as divided into 2 groups oontrol group and PDT group. Tw enty-four
hours after PDT (HPD concentration 10mg/L , laser dosage 10 J/am?), cell cycle and apoptosis ratew ere estimated by flow
cytometry; agarose gel electrophoresis and TUN EL w ere used to observe the DNA fragments and apoptosis index (A 1). Re-
aults The killing effect w as saturated w hen HPD was 10mgA and laser was 10 J/am? U nder the same laser (10 J/an?),
A 549 cellsw ere exposed to 6 different duty time fabrications and the outcomes show ed that their D 42 had no statistical differ-
ence A garose gel electrophoresisof DNA showed DNA ladder, a biochen ical halimark of gpoptosisin the PDT group. Flow
cytometry showed that PDT group had Go/G: stage arrest The apoptosis ratewas (18 443+ 7 122)% in PDT group vs
(0 301+ Q 361)% in control group (P< Q 01). TUNEL revealed that many cellsw ere dyed brown in PDT group, with A |
being (18 480+ 9 555) % vs (Q 880+ Q 944) % in control group (P< Q 01). Conclusion: PDT hasa significant killing effect
on A 549 cells by induction of apoptosis

[KEY WORDS] photodynamic therapy; lung neoplasns adenocarcinoma gpoptosis
[A cad J SecM ilM ed U niv, 2004, 25(7): 729-732]

: (hematoporphyrin derivative, HPD) 5gA

1 (P) RNaseA

, ) DNA
' ' Gentra , TUNEL RD Systam

5 ’ ,D OM ED 630 PDT
(photodynamic therapy, PDT) ‘M ultiskan A scent

L absystans , BectonD ick-

DT inon , Fluor-SM ultiimager

' A 549 = Bio Rad
1 [ ] (034119828).
[ ] (1974), (),

11 A 549 * Correponding author. E-mail: L igres@sh163 net



- 730- 2004 7 , 25
12 MTT PDT HPD ; 70% .4
DM BEM 5 10 20mgAL ,2 000 r/min 300
, 10 20 30J/an’3 , ul Pl ( PIRNAaseA 50mgAt) ,37
A 549 1h FA CScan
( ) , 3 1 DNA , 488 nm, CELL QU EST
, 3an A 549
2x 10°/ml, 100 ul 96 , 37 16 TUNEL
24 h , HPD 2000 TUNEL
ul, 24 h HPD 3 5an ,PDT  24h,
DM EM , PBS 5min; 4% 20min;
, 24 h MTT Q 1%Triton X-100 PBS 10 min; 20 mgA
(594 )20 ul, 37 4h K 37 20min; TUN EL 37
, 150 ul DM S0, 10min 1 h; Streptavidin-HRP 37 1h; TBS
492 nm , DAB 30 min, ,
Da2 , 2 , D 492 200
, 5 500 ,
HPD 10mg/L
10J/am*? PDT : A
800 mwW , 17 X% s ,
10 J/an? , 6 SPSS 10 0
- (MW x min): 214x 10 268x 8 357x 5
6 428x 5 535x 4 714x 3 M TT D a0
13 DT 21 MTT A 549 PDT
10° A 549 3 5an HPD ,10 20 30J/am?3 PDT
, 24h PDT MTT : JHPD 5
10mgAl HPD iml, mgl 10mgAl PDT
37 24 h 630 ,HPD 10mg/L 10J/am’®
m, 10 3/an* (729 mW x 4min), 1 10
35am PDT PDT 24h J/an’ , - (MW x min)  214x 10
268x 8 357x 6 428x 5 535x 4 714x 3 6 D
1 4 DNA (Q 304+ Q 034) (Q 278+ Q 021)
DNA .20 ul DNA (Q 254+ Q 019) (Q 260+ Q 014) (Q 253+ Q 040)
, Flour-S (Q 252+ Q 021),
15 ,
10° , PBS
1 MTT HPD A 549 D 292
Tab 1 Effectsof different HPD concentrationsand laser dosages on D 42 of A549 cellsbyM TT
(n= 3,x% 9
2
HFD (/g L™ 0(Control) 10 pessr o=l 20 30
0(Control) Q 721+ Q 086 Q 799+ Q 215 Q 776+ Q 082 Q 661+ Q 066
5 Q 630+ Q 195 Q 537+ Q 110 Q 494+ Q 140" Q 510+ Q 083
10 Q 603+ Q 051 Q 364+ Q 109" Q 322+ Q 103" " Q 301+ Q 057" *
20 Q 650+ Q 053 Q 309+ Q 081" Q 261+ Q 024" * Q 308+ Q 048" "

“P< Q05 ""P< Q 01vsoontrol group;

P<Q05 P<QO0lvsOmgA HPD



A 549 731
2 2 DNA B), Al (18 480+
DNA , 9 555) %, (Q 880+ Q 944) %
DNA ; PDT (P< Q 01)
200 bp DNA ( 1 bp !
23
CPDT
1 000
GO/Gl ’ S ’ X 000
Go/G:1 , Go/M
1 000
; PDT (P< Q 01,
2)
2 4 TUNEL TUNEL
1 DNA
' ’ Fig 1l GenamicDNA electrophoresis
( 2A):PDT M: DNA marker(200 bp); 1: Control group; 2 PDT group
2
Tab 2 Cell cycle and apoptosis rate of 2 groups
(xx s, %)
G Cell cycle A oS ;
roup Go/Gr S oy poptosis rate
PDT 72 493t 4 020" 2Q 570+ 3 162 6 940+ 1 951 18 443+ 7 122"
Control 60 487+ 4 742 24 087+ 3 410 15 430+ § 154 Q 310+ Q 361
“P< Q05 ""P< Q 01 vsoontrol group
' A " 10mgA 103/am* ,PDT
[y i ‘# L
"- 'R
. , "*" ' 1 ’
t.'l : ;‘, ;‘ :l‘..' ":'
i v :.'i : i:"'.! PDT (23],
L] J,
' x o o !
: § ¥ 17¢ 3 ’ i 7 g
& § t- '.‘ 5 P s P 1 1
e i PDT
v B w R (4]
2 (A) PDT (B) TUNEL
Fig2 TUNEL staining of control group (A) ’
PDT
and PDT group (B) (x 200)
, (0 800mwW)
3 (729 mW x 4min)
PDT HPD
L 1 [5]
PDT )
(11
PDT HPD )
° PDT
HPD 5mgA , PDT ,
,PDT  AD549 HPD 1 3d



732: 2004 7 , 25
PDT 3h ) [4] , : :
T [8] DNA [J] , 2000, 38(3):
204-207.
TUNEL 3 Zhao YP, Yang B, Zhang TP, et al. Photodynamic thergpy of
DT 24 h A 549 hematoporphyrin derivative on human pancreatic carcinoma
cell lines[J]. ZhonghuaW aike Zazhi (Chin J Surg), 2000, 38
[ ] (3): 204-207.
[1] , , oo [5] Sakharov DV, Bunschoten A, vanW eelden H, et al. Photo-
[31 ,2001, 17(7): 662-671 dynamic treatment and H202-induced oxidative stress result

Huang JL,Huang JD,L iu ES, et al Some relationships be-
tween structures and photodynamic anti-cancer activities of
phthalocyanines[J]. W uli H uaxue X uebao (A cta Phys Chim
Sin), 2001, 17(7): 662-671

[2] , ,

[J] , 1998, 21(5): 275-277.

Liu SS,Yang YH,QiuLH. In vitro photodynanic therapy of
the human bladder cancer cells[J]. Zhonghua L iliao Zazhi
(ChinJ Phys Ther), 1998, 21(5): 275-277.

[3] . , ,

in different patterns of cellular protein oxidation [J]. Eur J
B iochan, 2003, 270(24): 4859-4865

[6] DateM, Fukuchi K, Namiki Y, et al. Thergpeutic effect of
photodynamic therapy using PAD-S31 and diode laser on hu-
man liver cancer cells[J]. L iver Int, 2004, 24(2): 142-148

[7] NhmadN, FeyesDK,A gawal R, et al. Photodynam ic therapy
results in induction of WA F1/CIP1/P21 leading to cell cycle
arrest and apoptosis[J]. Proc N atl Acad Sci USA, 1998, 95
(12): 6977 6982

[8] Separovic D, He J, Oleinick NL. Ceramide generation in re-

Hep-2 [J1 , 2002, sonse to photodynanic treatment of L 5178Y mouse lym-
24 (1): 1-3 phoma cells[J]. Cancer Res, 1997 57(9): 1717-1721
Han Y, Zheng ZH, Ge PJ, et al. Haematoporphyrin derivative [ ] 2004-05-08 [ ] 2004-06-21
destruct laryngeal carcinoma cell lineH ep-2 in vitro by photo- [ ]
dynamic therapy[J]. N ongken Yixue, 2002, 24(1): 1-3
Congenital coronary artery fistula: a case report
, ( , 200433)
[ ] ; ;
[ ] R541.1 [ ] B [ ] 0258-879X (2004) 07-0732-01
11 , .40 2
, 2 (CAF)
, 2 : , , Q 3%
X ) ) CAF
( 2 1am),
( 6 2an),
( 1 3an) , 90%
) 7an ) CAF
6 5an, 3 an, 2
an, , Teflon , , ) )
, , 2 ( 745 )
an, , Teflon -
; [ ] (1976, (),
, , 10d E-mail: hanginggi@hotmail com



