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Abstract
AIM: To investigate the involvement of G,/S regulators
during ALA-PDT-mediated cell cycle arrest.

METHODS: Colon carcinoma SW480 cells were treated with
1 mmol/L ALA and 6 h later irradiated with 9 J/cm? 631 nm
light from a laser. The analysis of cell cycle arrest by ALA-
PDT was performed by flow cytometry. The effect of ALA-
PDT on G,/S cell cycle regulators Chk2, CyclinD1 and
P21WAF1/Cip1/Sdil was examined by using immunocy-
tochemical technique.

RESULTS: ALA-PDT resulted in Go-G; phase arrest of the
tumor cell cycle in post-PDT in a time-dependent manner.
Immunocytochemical analysis revealed that PDT resulted
in an induction of G,/S checkpoint regulation factors such
as Chk2 and P21WAF1/Cip1/Sdil, and a down-regulation
of CyclinD1 in a time-dependent manner.

CONCLUSION: ALA-PDT causes Go-G; phase arrest of
SW480 cell cycle in post-PDT earlier period; PDT-medi-
ated induction of G,/S checkpoint regulators Chk2 and
P21WAF1/Cip1/Sdil results in the imposition of artificial
checkpoint at G;-S checkpoint thereby leading to an arrest
of cells in G,-G; phase of the cell cycle through inhibition in
cyclinD1 in a time-dependent manner.
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1 SPSS11.0
1.1 S - (® -aminolevulinate acid, , t , mean + SD s
d -ALA) Sigma , t ( a 0.05)
D-Hanks , 4°C
SW480 2
; RPMI11640 Gibco ; 2.1 ALA-PDT Sw480 PDT
Hyclone X P21 WAF1/Cipl/ Go/G; , S G,/M
Sdil mAb . CyclinD1 mAb Santa Cruz ; , PDT (6 h) ,
Chk2 mAb Neomarkers ; PDT 48 h ( 1), 3
Envision™ DAKO ( )
12 SW480 RPMI1640 (100 mL/L
) 100 ku/L, 50 g/L) 1 ALA-PDT (%)
CO, , 37 'C, 50ml/L CO,,
. 01 x 10°-1 x 109L,  3-4d GGy s C/M

1, A (1 mmolL/L PDT 305+ 55 369 + 1.4 307 + 5.1

ALA 6h, 30 min); B ( PDT6h 48,0 + 0.3° 359 + 1.3° 16.1 + 1.0°
ALA , ), C (1 mmoL/L PDT 12 h 55.0 + 0.8 333+ 19 117 £ 1.1°
6h, ); D ( ALA PDT 24 h 61.0 + 2.6° 303 + 2.4 86+ 2.7°

, 30 min). PDT 48 h 726 + 589 219+ 29° 56 + 2.9

1.2.1 ALA-PDT REN et al & et al ™
’ SW480 1 x 109L % <0.05, °P <0.01, vs : °P <0.05, °P <0.01 vs 3
( . D-Hanks ) ’ ' 2.2 ALA-PDT  SW480 P21WAF1/Cip1/Sdi1l,
ALA(Immol/L) RMPI1640 ( CyclinD1 ~ Chk2 ’
), 6h. ALA . D-Hanks P21WAF1/Cipl1/sdil, CyclinD1, Chk2
L ’ , 3 em PDT , SW480  cyclinD1 :
15 mw, 9 J/em? ) : ’ »  P2IWAFY
30 min, Cipl/Sdil Chk2 PDT
, 0.25% , ’ ’
D-Hanks . ( 1.2
1.2.2 SW480 ,
1 000 r/min 5 min. PBS 2 PDT G1/S (A mean = SD)

» 700 mL/L 4°C 24.-h T PDT PDT 6h PDT 12h PDT 24h
(BD ’ FACStar_PLUS ) '_EnVISK_)n CylinD1 PDT 0.317+0.017 0.256+0.020° 0.223+0.014°  0.216 +0.014°
SW4g0 Chk2 ’ CyCIle ’ p21WAF1/C I pl/Sd i1 0.317+0.017 0.298+0.016 0.283+0.060'  0.283 + 0.026°

6 , 12(’ ZEAhKO ’ ’ PBS ) PDT , 0.317+0.017 0.282+0.015 0.269+0.011* 0.263+0.012"

4°C 5min; 0.317+0.017 0.310+0.020° 0.297+0.013'  0.280 +0.016°
10 m | n. PBS (Ch k2 1: 100’ P21WAF1 PDT 0.159+0.015 0.240+0.015° 0.258+0.016°  0.255 +0.017'
cyclinDl 1: 50, p21WAFl/Cipl/Sdil 1: 40)’ 0.159+0.015 0.158+0.020° 0.162+0.017"  0.164 +0.029"
. 4 OC ; Envision , 37 °C 30 min; 0.159+0.015 0.152+0.021° 0.161+0.022" 0.172+0.022"

PBS DAB , : . 0.159+0.015 0.166+0.031° 0.158+0.018" 0.153+0.026"
; i . . i Ch K2 ; Chik2 PDT 0.136+0.012 0.191+0.012° 0.195+0.018" 0.194 + 0.020°
CyCIinDl, P21WAF1/CIp1/SdIl , 0.136+0.012 0.136+0.020° 0.145+0.014° 0.148 +0.017

, . Im- 0.136+0.012 0.143+0.024° 0.168+0.012° 0.150+0.018°
age—pro-plus (Medla cybernetics ) , 0.136+0.012 0.163+0.034 0.141+0.034  0.142 +0.046
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% <0.05,°P <0.01vs PDT ;P <0.05, P <0.01 vs PDTB6 h; °P <0.05, P <0.01 vs
PDT12 h; %P <0.05, "P <0.01 vs PDT24 h.
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