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Abstract

AIM: To investigate the effect of photodynamic
therapy on cholangiocarcinoma QBC939 cell
apoptosis.

METHODS: Cultured cholangiocarcinoma
QBC939 cells were given different concentra-
tions of hematoporphyrin derivatives and differ-
ent light intensity. The relative growth inhibition
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rate of QBC939 cells was detected by the CCKS8
method. Flow cytometry assays were applied to
determine the rate of QBC939 cell apoptosis. RT-
PCR was used to detect transcriptional changes
of proliferating cell nuclear antigen (PCNA).
Immunocytochemistry was used to measure the
changes in protein expression of PCNA.

RESULTS: PDT inhibited QBC939 cell growth in
vitro, and significant different A values between
the PDT group and control group was observed
(0.403 + 0.027 vs 2.028 + 0.013, P < 0.05). When
the concentration of HPD was 8 mg/L and the
light irradiation was 5 J/cm’, the relative growth
inhibition rate of QBC939 cells was 80%. The
increase in drug concentration or light dose did
not significantly increase the growth inhibition
rate. Flow cytometry assays showed that PDT
could promote early apoptosis of QBC939 cells
(74.6% * 1.5%). PDT could reduce the transcrip-
tional changes of PCNA (0.68 + 0.06) and down-
regulated the expression of PCNA protein in
QBC939 cell nuclei (4.5% *1.4%).

CONCLUSION: PDT could inhibit QBC939 cell
growth and promote early apoptosis of QBC939
cells. PDT induces QBC939 cell growth inhibi-
tion possibly by inhibiting PCNA gene and pro-
tein expression and promoting early apoptosis.

© 2013 Baishideng. All rights reserved.
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derivative, HPD)& 22, 5 A F SR80 38 77
BURF) 3% ARG, R CCK8HEAMPDT
QBC939%m ity AR x 34 &y A 7 X 2w AL
# M PDTAE A 37 J& QBC939 4@ At ey A T %; RT-
PCRA4&MPDTAE A AT & QBC9394m it 3% 74
@m i A% 41 )7 (proliferating cell nuclear antigen,
PCNA)Z B £ A DL, SP % 9% tm i At 5 % m
ZPDTHE A A1 5 QBC9394m Az P PCNAK) &
KR

R CCK8¥&m 4R 2 ~PDTEAMK I L 4%
FpH P2 E HEQBC394m i A& ¥, 8 mg/L HPD
25 Jlem® 5t B8 At 52 3 4R R K B (A)1A.(0.403 +
0.027) 5 2+ FRLHAE(2.028 £0.013) A 4ait
% F(P<0.05), 2mhe & K 3] 535 80%, 4k 423
I 2h My R R R PR GR B, fa e K A k)
BARHR, £EFALGIHFEL AX @R
#i| 2 RPDTAE 4% ¥ AL 3 A2 & B QBC9394m
oL el -0 8 =(74.6% £ 1.5%); RT-PCRA& M| 2
~PDT#E & FA 2 47 4] 12 & 5% QB C939 48 fitr ¥
PCNA A B £3£(0.68+0.06); SP %, 7% am LA 5
#5 R 2 RPDTHES W 2495 I % EQBC9394m
feAZ FPCNAZK & & A (4.5% 1 1.4%).

Z58: PDTHE 4 47 4 A2 QB C9394m it &
¥, B QBC939%m ity -FH A . PDTx
QBC939%m fi & K &4 49 4 4F JA =T sk 52 18 1T 4
#QBC9394m ALt PCNAK I Fo i & /K -F 4 &
K, ARt 0 8 T LI
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T A0 BG5S T Al O oA Ok, (R
AN U T R DAL H R e 4 e .
FEL 40 A% H1 5 (proliferating cell nuclear antigen,
PCNA)JE H fif I FH 5 ) 0 346 0 e 92 4t Jif
TG bR, BE 5 DNAZ N4 B i 1 45
&, 2 59 DNAK E i, HEREKTEL
JR An I AR . B B, AT
S T T R S A e A B s Y, Y
ESE, P CN AR 1A BE S A0 f1 o 87 40 1 1 4
B, PR TR A, (e R A B R T AR s
5538 1k PD TSI A JH /S 988 41 IQBCO3994 T 1)
S, HOE T RT-PCRA 2 41 il b 24K PD T
BT 5 AR FEQBCI3941 il HPCN AR IA AL,
TR0, LA PDT IR I A I ik B 4

1 #RRTSE

1.1 A NIHE R0 RQBCI39H 4 = 4=
KEEVE R B bt EREOC AR R &R, WA Bl bR}
B4t R s - AREOE TR TG BB W (Y
F1X50, dOlympus); i =041 A1 PCRAY(HY
SEP384, 77 KEppendorf); (KR4 % E 0
BL(E 5 3K30, A7) KSigma); &R MIE RS
(4577 K Vilber Lourmat); BEFRINRAL; L0k
A0 R AR S AR AE D 245 4 W), RPMI
164035 723 . JBEE IR H Gibeo A H] (3 H);
Jif 2B 1 1 A Hyclone 23 ] (36 [E); CCK8IR &
W H R A 2B 5 B (H AR 3 T2 70 20
Invitrogen’/A & (3¢ [#); PCNA. hGAPDH35| 4l
H A TAEY) TREC ) A1 BR 2 7); RT-PCR
WA B =AY TRCKE A RA ), RPN
PCNAZ w BEHIAIG H Abcam A v (SEH); ik
AUk 2 PR 5 B . DABY R &I A b
SRR AR A A A, SR AR R
HHEA AL A ).

12 Fik

1.2.1 w37 A=CCK8 5 5 HE QB C9394
B A KT 98 A TR PMI 16405575 3(510%
A2 I3, 758525100 U/mL, $£%52%100 mg/mL)
W, F37 CL 5%C O, RN A R R IR 4R
FEFRALAR, 5:48-72 MEARTIK, IO B4 4]
IR QB CO394H MUl AT CCK85L 4, 276X
10°/ LR 196 4L, 24 hjm 40 77 s
FEor 41, H A [R] 98 BE 9 ' JERIAS [] 3 B2 1) I i
WEAT A=) (hematoporphyrin derivative, HPD)#k
G AT A s 40 M R AT 5258, 20 AN 50,
2. 4. 6. 8. 10, 12, 14 pg/mL HPDKE k5
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120.00 - F4: 95 °C 5 minTiAE, 98 °C 10 s7B 1, 63.9 C %ﬁ?’:{!&ﬁ ‘
. . . . R GE %
10000 - 30 Sk, 72 °C 30 SEEMH, 72 °C 10 minZ 1AM, penass & DNA
S 3OME IR, K38 18 7= W) 7E 2 % Bt i B 8 1 5 R a4 2 & 6
= 80.00 - R . ) A A KRL
% i 0.5 X TAEZZ M h ri vk, HLF120 V, W) spmpNAwy 240,
= 60.00 - -~ PDT (O J/Cm ) . 1B VBT R b N 7 . N «ﬁ;ilﬁ J('T"—L:J }H,
£ "% PDT (5 J/cm?) 30 min, ‘ﬁiﬁl‘/ﬂﬁ’xﬁﬂ%?\?ﬁmﬁ?, KHG o BT i A oy ﬂ@;m‘ -
2 4000} - PDT§10 chmg IIMTHLIK AT KEAE, RS AmRNAKRIEN @, #s55£,
—o— PDT (15 J/cm ! _ 21 S g CBAENE. B
20.00 - fﬁxﬂi}% H & K EMGAPDHA I o 2 o
JEAH. 3B GE 2, )
0.00 - : 1 T N o sk g e PCNA# & ik
0 2 4 6 8 10 12 14 124SPEARMBAFEEMNTPCNAEMIL ey

AN A= (ng/mL)

1 HRNTSAENBIEAEIIRIERAN. PDT: STk

IR, BANHPDIK FE B34 AL, 24 hJiE 43 I EX
0. 5. 10+ 15 Jem [ SR 45 T 6, ik
£:630 nm, T35 10% 525 L3 (1355 7008 77
48 hfF R TCCK85LH, E K450 nml¥) 73tk
ARG T 45 4 AN R FRLA {fD, W 5P D T4 JIH A
QBCO394H i A= K IR, I 5325 4 40 i
AR AR = (A2 F1-A SE5R)/A 25 F X 100%.
1.2.2 7 X g fa AUk 2 ie 8 = 5 S BOH HUE
K31 14 IH AR QB CO39 4 it sl e 4N i B i, &4
2X 107 /FLEERN FofL0R, 559512 hig 434, EH
CCK8SLH H (f e HEHPD-PD TS Bk S 4,
U BRI RS AL L B Al SR AR A k)
WEAH, TN I IS TR 9724 h, 4576
HELJE B 40 5 0 10% fif 24 I 7 119 55 77 0 1 4k 252 855
7724 h, JHRBGE A5 2500 i o R, TR
MR BEL) 1 X 107/ mL, FEAE T IIA100 uLi
AnnexinV Binding buffer4i Jf&#; fFINAS uL
Alexa Fluor 488 avilt”]Ji5, MIA1 pL Propidium
Todide, V57, BEY, FH V.15 min, A3 7873
4, B INA400 pL AnnexinV Binding buffer, 1 h
P BRI A B T

1.2.3 RT-PCR¥- £ &M £ PCNA mRNA &L K
P RS 1 o 4, LL2.0 X 10°/fLEEFl T 6 4L
BCEAT 40 MR 77, S 56 AR 3RS 43 ) 42 H&- 4 4n
MHIMRNA, ¥ KIcDNAME AR, PCNA
W55 5'-AAGCACCAAACCAG-
GAGAAAGT-3; 5% 41 M5 -ACCGTT-
GAAGAGAGTGGAGTG-3'. hGAPDHIER |-
W1 FES) J5'-AACAGCCTCAAGATCAT-
CAGCAA-3"; Mg 5h5-GACTGTG-
GTCATGAGTCCTTCCA-3". #fcDNA 1 puL, I
T4 1 uL, Premix 11.5 pL, X{#/K5.5 pL
FIEE20 pLAR RS HIHEATPCRY 3, PCNAX M.
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AP e A IR IR S ) 4 4 1R AT 40 i e
Fr, B 40 M B 4220 X 10°/4L 1 40 M BB f - T
LB T 40 s 97, LePD TSI AT 5, F4%
PR [, OISR BT APCNAZ e F%
PUORFNE A R i 4 A M i i 1) Ll SR PR bt
&, DABY43-10 min)5 FfFH AR Z R Y, #1E
AT RUS 70T, 45 e PRI A%
IR St JORE A B, LA 0 i 5 R 2 &
Ty LU 25 ) TG B P M AN P £<5% A
(-), VR B H 1 Al B 25 %-25% M (+), ARt
ol FH RN M 502 5%-50% g (++), At ml H P41 i
£50%-75%(+++), Az O a S PR 40 i £>75%
(++++).

it AR Pt 2% RS FHimean+SD
o, B AS F SPSS17.045 1 24 A kAT FfL e 25
T 20T, ALK HLSD (%, LAP<<0.05
A ZE A BN

2 BR

2.1 PDT*QBC939%m e & ¥ 4 F 89 % v A
[FJH P DR JE RO s 5 %41 QB CO3941 i 1)
W S S8 LR, K 45 201 40 A K 0 6 (1) 5 i)
DL, 6 FIE A5 Jem®, HPDIKE A #4
ug/mLI, 25 A7 e vt2% & L(P<0.05), {H40 A=
K ANH AN 24%. LR FIEILF]S J/em®, HPD
WPLIR RIS wg/mLIN, 4 M A= KA 2k £ 80%,
ARSI 2 L BOG RGR B, 22 RO A
0 0 AF G R B AN ] S DR, RATTEFHPD 8 pg/
mL. WOCHIES VemF Jy AS256 () 250
2.2 PDT*QBC9394m AL 4 % vfr Wi\ 40 i
AR &5 S UL P2, 25 o IR . B Al R
RN Bl R S L TR AR R o 33.4% +
1.4%. 41.0%+1.6% 37.2%+2.1%, 412 8
FER TG L(P>0.05). Y65h )1 LI AR T
KR NT46%+1.5%, SHRIUHLKREE SR
TI2 75 5#(P<0.05).

2.3 PDT*QBC939%a illPCNA mRNA £ ik 69 %

w3, REAT
FHE, PR G 2m
ALY =
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WA # A 5 A lo1 Q2 B olQ1 Q2
il 10° + 10° -
A B 7; 1\%‘ az&mf 4.72% 0.232% 0.213% 0.284%
CCK8Fw i X, 4m L
HAKMTPDT 10% - - 102 |
HQBCOOMmMA &
ke yon, f Q| S .
B RT-PCRA= % m 10 w100 F
EmBA SR T T
PDT*IPCNA#) & . .
IR A 10" |- O 10
Lﬁlj w7 . “" : “ _:_ )&5: 2
Q4 ;u:ﬁ‘_ ? Q3 Q4 T Q3
107 (61.6% HE 133.4% 104 158:5% [ 14.0%
10" 10° 10 10° 10° 10" 10° 10 10° 10°
FL1 LOG::ANNEXINV FL1 LOG::ANNEXINV
€ ola Q2 D lat Q2
0.694% 0.048% 4.14% 0.665%
L 107t L 107t
o o
Qi Sl
- 10 - 10
- -
[T [T
10° i 10° |
‘ B T R
Q4 S Q3 Q4 TR Q3
101 162:0% | ¥ | [ 37.2% 101205% 1  74.6%
10" 10° 10 10° 10° 10" 10° 10 10° 10°
FL1 LOG::ANNEXINV FL1 LOG::ANNEXINV
B 2 XSENMBRATRIRMN. A: 2 IR, B: AU, C: spai IR, D: Yol /jsEie .
bp M 1 2 3 4 AT LG AN D SR A . A B AL, gl
BOA AL AN 2= (150 B ZH P CN A GR (4,55 B 4 731 o4
4.5%+1.4%(-)+ 30.5%+1.6%(++). 47.7%+
400 oA 1.2%(++) 52.5% % 1.3%(+++), Yezh i 4l 5
300 FAXNBAFPCNAMKIEER W E S5
[=N
200 haappy T (P<0.05).
100
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B 3 YahJIrsEXIPCNA mMRNAZRIKRHEVEZIE. M: Marker; 1:
JIGAIPCNA; 2: SBZHhGAPDH; 3: ZXF1Z1PCNA; 4: 431
ZHhGAPDH. PCNA: ¥ 4luizin&.

ey A AR S mR N ATE LA e e it
HRSTI, A y0050 1T ELAB I AR 1.8-2.02 ], I3 W]
PCNA mRNATE A FEQBCI3OA il (1 AH X
FIEGE 40.954+0.08. 7£8 mg/LHPDZ:S J/em®
FeH G, PCNA mRNAZE A JHEEQBCI3941 iy
HH R AN IR SR FE BH R % 50.68 £0.06. 3]
JIS2I6 40 545 (AR R ZHPCN A mRN AR IA
TR ZE e A S B X (P<0.05).

2.4 PDT*QBC939%m itz P PCNA K ik #9 %
ve % A AN R R O ORE D B, 4
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3 11E
PDT /2T AESR IR 167 A rp — OB B R, 22—
PRGBSI AE= 3 . R R A
5 | L 2H RN S A0 B AHEA 1D I R i B ¥R 97 5 .
1) FH e 988 2 2% 16 BB £ 38 9 1k B N R 4R,
5 TR T R ' SRR iR 4 2 b ) D B
I 7= AR i M AR, X ) T T g A e v 1) 4y
NG R A R O T A A e A B,
FE I8 AL P RE IR, 8 2% KR 4l i 1
[F) Byl 20 ) 1 5 2 R ) A A

H RTHT 5T CL40, PDTAE PR A s g 2E K
AL L HE: {5 5 5% 3 5 5 3 b8 i a3 T A
IRHELL S 5 F AR DG 40 SR AE T 6] b8 i
B IR TR RN i e S S NP PDTHE
P A fit A% S 25 0 g 4 i A= Y (R
I JIEL B 98 4 M A A L i AN 4. AT &5
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4 PCNAGZMIEL WZAZE
SREIER(SP, x 200). A: 4+ia“}jDTé!ai¢—
SNSRI B 2 ;/_F_ ﬁ% fjfj]v@
JRSHEL C: o, A E RS T
bi é;‘uﬂif ek AHF ok, T
A &
e A EE

F& 1 CCK8MMIZ4RLMARA .5, (Mmean + SD)

L

FEIRIBE()/cm’)

MOMN#ETEYD(ng/mL) 0 5 0 5

0 2.028+0.013 1.966+0.016 1.899+0.029  1.946 +0.008
2 1.944 +0.023 1.879+0.047  1.531+0.034" 1.486+0.060"
4 1.946+0.086  1.542+0.021° 1.157+0.038° 0.926 +0.025"
6 1.994+0.020  0.828+0.032° 0.728+0.041° 0.248+0.036°
8 1.912+0.012  0.403+0.027° 0.191+0.026° 0.061 +0.020°
10 1.958+0.023  0.133+0.012°  0.091+0.011° 0.046+0.018°
12 1.991+0.018  0.071+0.022° 0.043+0.024° 0.037+0.019°
14 1.909+0.013  0.072+0.060°  0.036+0.020° 0.029+0.032°

°P<0.05, °P<0.01 vs 0 pg/mL.

RBIR, PDTEARSMERNEIIHE QB CI3941
MK, ANFHPD-PDTSEGE M AFE, 4PDTiE
FI5 J/em’, HPDIA 8 pg/mLLL LI fE 2% )
QBCO3941 i A=K, 4 i 28 A i %14 21 80% LA
b, IFBEI] SR HEQBCO394H i F I H TS, FLIN
P22 74.6%. A5 32 , PDTREW I i 75 3
JOEL A 0 PR T o 4 M A
PCNAXFRJEHIE A, 775 T2 M, A&
DNARGHES. el A M 3RIE S 40 i3
B A VIAHOG, 2 S I 4 Mt 384 5 (1) 3= B AR ) 2 4R
FRUBPL FEVE 2 R AL EA b R ARk, R 4N P
B RRYE BK, PCNAZ IR m ), 3 m] FH 0 i o
PR RGP ERE RE R TS, Al b I DNA T A
BE MEE IR ik, 7040 1 P 1) 2 i B R, A
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Gl My & AR /D, G e TF LA N, Sk
FlE, Gyw MITIL S N F%, fEDNAK I 4l i
B 5 20 MR R s i R A AR L, PCNATK
FAPEAR 65 a0 B B B R A G, T R (K Rk A
AN Tz B o B AT O, PCNASY
FIDNAZ JEM 25 &, (2340 Motk NS I, fd7 4t Jfa
o SR ST

52 5 MRT-P C RFI 4925 41 M 44, 2% 2 T K
MPDTH]FQBCI394H il P PCNA ) K IE AL
0L, 45 9 7P CON AFE JE KT 3R 1 7K 7 # xt
Fk I B, RAPDTHEGHIHIPCNAR
ik, AR S QB CO394I MR T, ik H 4
M QB CO3941 M A K M1 . AT W 9e e W,
PIHIPCNARIKIE, 7J 4L M8 40 i th G, W 17 S
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m & 5

AR A B,
5% 3o 45 R 3K )i
ik it g R,
x4k R R A A
Y A AA—
EHFEL
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WML, M d > SIA AN iy & &, FARHLH 2
PCNA-P21 1] LLFIZ FCDK/cyclinf i VY 5441,
HPCNALR LM ANFEINS, COKIETEGINH], i
SEMR B (IR IR 5 2 456 e S R 1 IR R
G, T BN AN GEE G A R A NS, HE
75 4 ML T, S0 Hu G 58, PCNAYE A
U Y TP — A B R, 78 R 4 T
T o 35 52 3 W AR, AHF 5T B 2R PD T
TPCNAKIFKIA, #ENPD T i T340 i 5 14
7 FQBCO3VN AL 1. Y5 )y H et A5 g
MAQBCIINH Tt — N H KNS i T
T, HDIRUACA 2%, 57 Fe itk — .
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