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Abstract

AIM: To investigate the impact of all-trans reti-
noic acid (ATRA)-induced cell differentiation on
photodynamic sensitivity of human esophageal
cancer cell line KYSE-70.
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METHODS: Both well and poorly differenti-
ated KYSE-450 cell lines were used in this study.
KYSE-70 differentiation was induced with 1
umol/L ATRA and evidenced by cell morphol-
ogy and proliferation. Phototoxicity after pho-
todynamic therapy (PDT, 450 nm) was detected
by MTT assay. Apoptosis was measured by flow
cytometry, and morphology of apoptotic cells
was visualized after Hoechst 33342 staining.

RESULTS: Cells after ATRA treatment exhibited
increased size, reduced cytoplasmic and nuclear
density, and nuclear enlargement. Cell growth
was inhibited compared to control cells. After
PDT treatment, the survival of well differentiated
KYSE-450 cells and ATRA-treated KYSE-70 cells
were reduced compared to poorly differentiated
KYSE-70 cells. Cell viability differed significantly
between ATRA-treated and non-treated KYSE-70
cells after PDT treatment (54.28% + 3.64% vs
36.23% + 7.43%, P < 0.001). The percentage of
apoptotic cells in ATRA-induced KYSE-70 cells
was less than that in non-treated KYSE-70 cells
(18.1% vs 33.3%, P < 0.05).

CONCLUSION: ATRA-induced cell differen-
tiation decreases photodynamic sensitivity of
esophageal cancer KYSE-70 cells possibly by in-
ducing resistance to apoptosis.

Key Words: Esophageal cancer; Cell differentiation;
Photodynamic therapy; ALA

Sun L, Li Y, Shi Y, Liu XL, Yang GR, Zhao LQ,
Yang X]J, Qiu YB, Zhang YB, Ji X, Kang QZ, Ji ZY.
Photodynamic sensitivity of esophageal cancer KYSE-70
cells is attenuated by all-trans retinoic acid induced
differentiation. Shijie Huaren Xiaohua Zazhi 2011; 19(26):
2709-2716

i B

BE): AR AR X 4T BR(ATRA) MR LR
% G 5 4w I 2 K'Y SE-70%9 5L S48 1 Ast
H.3h 715 97 ik (photodynamic therapy, PDT)#9

| E )
EEREAER L
AR ILE
Bz —, B3
R RAELERT
o )R B, FTVA
FREERNLE
ST R
FTREERY T &
Z —. mieate
53 5PDTH &%
HMESRTRG
PDT 7 %k 2+ & &
AHEZWNRS
EL, ARELF
5 tm B84 5 AL
FRAEFRG AL
Zh N 5 R AR
A 2R R s
KRBT R
5.

W@ T E A
AW, #%, X
HEEMKFERE
EEN A R
KE, B, BE
HoWEERHE
FIAAE S



2710 ISSN 1009-3079 (print) ISSN 2219-2859 (online) THFALAMZYE  2011E95188 5195 2681
kSR ik S o E 8% ta UK Y SE-450 04k 2R, NS IIE & B A S PDTYY

B AT M AR 3% 89 AF
T E . EER
A APDTH# 4R
M F2 % PDT
FRBEEGHFR,
Rk AR o BF
X, PDT# RS
H K897 Tk
2k A

‘am .

HACAS S B S 4w IR K Y SE-70 4 AR 703 %, A1
pumol/L ATRA A # 57, # FKYSE-7028 i M
ALK A5 81 3B ALK s Ak, 8 it sl i A
2 FERL T R IAE: 4@ HA1 mmol/L ALA
4L 32, R A #69450 nmik b B4, MTT &
S PD T\ B A2 b AL X 20 A8 & ] 2
PDTi% 549 78 T 7K-F, Hoechst 33342 & JZ 3.
BB TR AT 2.

ZR: ZATRAZARE, 545 3B L481L,
WALE BT, KRG K. R B R
TR, BMBEETMBIK. @HAKEZR. S5
WKYSE-450. 24t 35 69K YSE-7048 i =
AiFFKYSE-7020 0 A ALAKX 32 )5 #H4T % 5%
PDT, MTT% % 27 & 5 4LKY SE-450F2 45-1L
#FIEKYSE-7009 a5 75 £ B & T RiF
Ftm A, M 2 ALK Y SE-450 48 AL R P wk- £k
& T 5k FE 9KY SE-70%8 L. % 587 &
H225 ml/em’BE, S5 LA EFE 5 A
36.23% 4 7.43%F254.28% +3.64%, AR 2%
£ FF(P<0.001); 4L i% T /5 89KYSE-70%8 it 7
= #(18.1%) & T K% 549 n 1(33.3%).
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W5l 71597 ¥ (Photodynamic therapy, PDT) &L
202 AE R B TR R IR I R IR I 1 — Fh R T
ARBARITIEN. R EAF AT R 4 A (e
AR € WK RDE IR BOR 5, KA AL
SR, FEAE TR PR, S EU R 40 M T B
IRFEM; B33 i Al A 8 28 23 PR P B L A 0 B R
G, SR AN M SR A S SRR = T A . B LA
ALANGCEGFIFPDT(ALA-PDT) B4 H T &4
TR TS, AR LB RN HIE ARG 2,
i B2 R R GEMMPDTAHIRCRT ., AT
S A R I B AN R o RS B A R 4
LGB s AR RE ) 9 S P D THUSS A Y

BT, ASHIE SR 22N B A7 3 7 4
Y H O 7L R B BEEK Y SE-704 ff 2t
AT, IS S 005 X PD T AR 2
MfUEE A, U IR R SR LB 1845 2.

1 RIASE

1.1 #A & a8 8w 4K Y SE-450 FI{IS
I3 A B AR K Y SE-70 1 35 [ AT CCH it
5-ALAHPhotoCure ASA(#FE)#2ft. Bradford
BCAZ A & {55 &8 H Pierce A A, it =W
Yk &% H Biovision A ], N4 {CNEP-
ICS XL-MCL(Beckman Coulter/A @], ). %
6B A4 Nikon TS100. MTT APromegaj™ i,
RPMI 1640857344 H Solarbio, 4 34k H R
(ATRA) ¢ HoAth 7745 % H Sigma.

12 7

1.2 15 0 m e 3g 78 36 AE KB 80% A
ARG KY SE-704 i F i & H i§-ED TA Y
1k, 3%1.6 X 10" 41 i /FL 3 Tl 3 96 FL 55 T 4R,
37 °C 50 mL/L CO,¥F: #6357 1d 7K, 47
SyMEEE. K HA%0.1 umol/L. 1.0 umol/L.
10.0 pmol/L. 50.0 pmol/L ATRA ¥ JE IfLi
RPMI 16403 5% & 40 i, JF3 i M ICATRA
AN, AW E24 hy 48 hy 72 h. 96 h)A,
FFLIA20 uL MTTK, 37 C 4 h, WI5E490 nm
Ab eI SAE . BT RS S A PAT AL, E b
HIZ2UR. LAMLIE 46 L B N 100%, FHAbiR
5o FL LA UL A0t BT H 20 BAE VS 26(%).

1.2.2 pA B &% AKES% L ARG
K'Y SE-704H g FH J 25 B -ED TAVH AL, #5414 X
10°/MH i £ 6L 37K, 37 'C 50 mL/L CO,1%5 3%
FERE RIS, 4 78 0 WS EE. Y H AT pmol/L
ATRARITMLIERPMI 16407 F 72 h, b K
W, 7R B B P A IR, 0 g i
IRZS. ZJEFIHHoechst 3334240, TAEIKSE4
pg/mL, Yerf (810 min, WK, PBSHEL—
WG vt BB gE. b ¥ Ve irE 55 0% T it
17, I I3 FAT AL, 202 .
1.2.3 PDTA 3 & ta fo A5 7% ) 20 KYSE-70.
K'Y SE-45041 g% 1.6 X 10*~41 i/ FLEFh 296 4L
R IR, YK H A& 1 pmol/L ATRA ) IfLiERPMI
164037 & 4172 h)5, W2 ATRAYE W, H&
1 mmol/L ALAKJEIMIERPMI 164077 54 h/m,
SERIPDTARER. SR FH AT WL (B K450 nm) R,
SeHBFEET.5 mI/em’, 75 mI/em’, 150 mJ/em’,
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B 1 KYSE-70 {BIEATRAES72h2/GHVE M AHoechst 3334252 4ER. A: KYSE—70%fB4; B: KYSE-70i%S4; C:
KYSE-70%} BBZ 20, D: KYSE—7015%- 3544,

225 mJ/em’, 300 mJ/em’, JFETECIRGTFITEALA

TEIMREFRI, 37 °C 50 mL/L CO,B; 741 1 7 24
h. 2RJEEEFLINA20 uL MTT#, 37 C 4 h, il
SE490 nmAb (GRS, BT IR Y # e A F
174L, B ER 2. LIIEALAE A [F G
AL T (6 R AL B 100%, HiAth i 56 £L LAk
hy of ST B A A7 23 (%) 2 .

1.2.4 mpo B =g e %52 ERKE0%ALLAA
K'Y SE-7041 i H Ji & 1 B -ED TAH AL, £:Fh4
X 10 FE6L1774R, 37 C 50 mL/L CO, %5
FERARE TR, A4 o 78 43 e . o H S AN )
WEATRAMTCMERPMI 1640305 572 h, b
R, IFRKYSE-7T0FIKYSE-450%) F4H, I &
72 W5 &1 mmol/L ALAIEILIERPMI 1640
W E4 hig, SEIPDTARFE. K H w] W56 (%
K450 nm) G, HHEFIE 4225 mI/em® 1270
mJ/em’ (A /A5 R I Ky 75%), 181E W B W ¢
I, SNk A, 2 )5 R FHHoechst 33342
Yetty, TARMES pg/mL, @l T10 min, Y3k
41 i, PBSTEUR 1K 5 90 WA BT g 411 L. LA
A SIE NRAT, AR K3 AT
1L, B2 E R

1.2.5 w8 iR XA AnnexinV-FITC/PI
VLA AN P T B R4 X 107441 i A2 6 1L

www.wjgnet.com

BiFEM, 1 pmol/L ATRAMITEILIERPMI 16403
PEE 472 hfim, 1 mmol/L ALAKALEE4 h, ¥k
SR, G 180 mI/em?®, 225 mI/cm’ Al
270 mJ/em’ (A5 KB K T5% 06 E). kgl
Ji, HIA500 pLffBindingBuffer i 40 id; IS
uL AnnexinV-FITCY#JJ&, I 10 uL Propidium
Todide, %), ZWLEDE Y10 min, 71 h it
0 SRS I 4 3 7

2 BR

2.1 B B mILKYSE- 10145 5 & ATRA
J5372 W5 (1240 B AL 1, AR K, TR T U3k
1, AR, A% 5% B INRARR, 4 A R) BN 58 (& 1).
2.2 mie o F U 9 B i wh £k KY SE-7040 Y
FHAR R B I ATRAKLH, 7353135 524 hy 48 h.
72 hy 96 hJE 7S 40 i fe s Feth 4 W EI2A, &
ZH LA R AR A b 22 52 23 0 Se il 2 s L
(P<0.05), ZyPiRk s s AVE IS Bk, 40
4 P A58, 1 umol/L ATRAAEHI72 hirf, k)%
210.85+0.05, FF J5 2L 56 A . 3 ih 2k
T P22, 1 umol/L ATRAYEFI96 him, #hI% A
0.8610.07, 572 hitf M IEA—2, %
ISR, BA1 umol/LIATRAYEHKY SE-7041
JiJE FRIMT T 45 3 Sl /s B8 Sl =5 4900 o1 400 34 5, 4
2B K 2202 (2B). J5 22553 R 1 umol/LIY)
ATRAWKFE, /EH IS [R] 472 h.
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JRPDT# 57 2 B
HELE L AHE
RERE TR
LiEFEHEE
B g% o R PD T
B R £ TR
HFGRE SR
mih, 1T mihs
Wi F 5 kR
AL B PDT Ak
B, B A& ST
. R
& JEPDT % 77 £
A EL

A 1.5+ B 0.8

- 0.1 pmol/L —a— 10 umol/L

- 1lumol/L  —¥ 50 umol/L

cell inhibition
—_
1
Il

o
"
1

0.0

0.0 T T T T
0 24 48 72 96

t/h

0.2 -

-@- 1 umol/L ATRA
. a
- [MEAH
a

0 50

100
t/h

B 2 MRESESEINSERL. A: NEIKEATRANKYSE-7040iuA KAHIHIZE; B: 1 pmol/L ATRAXTKYSE-7041f

HEGERISEI. “P<0.05 vs [7EZHKYSE-70.

A 100 T - KYSE-450 B
50 4 = KYSE-70
S & KYSE-70  ~
< . X
= 60 - (induced) sa,
| =
© |
> 40 2
8 o]
© 20 o

450

T T T
7.5 75 150 225 300

Light Doses(mJ/cm?)

80 7

(o))
o
!

N
o
1

N
o
1

a
59.49%
TP 54.28%
B —
36.23%
I
KYSE-450  KYSE-70  KYSE-70
(induced)

3 PDTXAMEELBIREIRAIER. A: AFEFIEISEPDTE50 nm)AKYSE-70, KYSE—450f1ATRA%EF72 h/GHIKYSE-70
AR BR R B: YEHIE 4225 m)/ e I PD T S HI4HIEIAEE 2R, P<0.05 vs KYSE—70.

2.3 PDT# @ ie b4t =0 1LKYSE450. 4>
11553 5 K Y SE-7041 il FH oK 75 T K Y SE-7041
MU ALAL B S AT #DEPDT, MTTZ R 27w
K Y SE-450 1736175 3 J5 K Y SE-7011 4
A7 IS W S T AR A (EIB3A), T 24k
K'Y SE-4504 Jifg S0 P u& SIS T 0 A 35 5 ) 1)
KYSE-7041 . )67 4225 ml/em’if, 753
5 41 A5 %50 518 36.23% + 7.43%F154.28%
+3.64%, R 7 (P<0.001, E3B). 451
I IR A L PR AS ) A RS 52 T PD TR, 4l
o34 75 5 5 B T X PD TR AR e

2.4 g AT RRAEMER N THALA-PDT
XTKY SE-450F1175 51 5 K'Y SE-7044 il (1) .
PR 3 0 40 M08 TR, A e = i A3l
P TIHR. KYSE-450. KYSE-70F1731L 1%
SKY SE-704 548 FH (16775 4270 mI/em?®,
180 mJ/cm’ 1225 mJ/em® ) fE50 %, 76 HOLH =
TR R N T5% A 4. PDTG24 h
KYSE-45041 il 1% 4 16.3%, 5T HTKYSE-70
A MR T 0 33.3%, 5455 IR 22 18.1%(1514),
PRI 0 B IH T 40 i 3 A0 50 P D THEAH!

BE S ML —.

25 meATHEFER Wi —PRIFPDTH
FAN M T, PDTALE 524 it 41 i Hoechst
3334240, G BB SR, 45 RIS, R
T4N A% G b —, T4 M W R AR AR
RIS, BB FIiC g e T
FEAR 5 2k 5 AT

3 iMie

VI 2 R 3 REE M PDTING YT 2%, IX 26D 5B T
R AN TR il R o IR,
R T AF DI DR (19 020 R B % e 84 &4 M ) 23
R I B EPD T AN F S
BLH, X TR0 3 = P D Tl PR R ¥ 387 7 20
BREK, NIEIR EREE TGP D TI 7 2L, &FREANF]
i ggg S e A BRI AMAAG IR YT O 6, Bl it
P00 L 2R A A A TR R o TR R I R
PDTI197 & FL AT 85 3. BT sz s w10
R AL B K Y SE-450 41 o LA 201k
KYSE-7041 i PDTHUZ 22, Jyilt— Rk bt 45
R, AR HATRAXN /LK Y SE-7041 fu gk AT
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<C
0
10 104
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| JERGRE i 5 KYSE-450,
ARt 2E, KYSE-70F]ATRA-KYSE-70

RTE, 4% %
M, s KG9 A
HFEL

MIALA-PDTRAEB G
HYHoechst 333424 &
B A: KYSE—4504H
Ml B: KYSE-45041f@E
Hoechst 333424%t: C: %
SHIKYSE=70; D: % 5:H1
KYSE—-70 Hoechst 33342
guth, E: ATRAB SIS
KYSE-70 #Hfifl; F: ATRA
1S J5KYSE—-70 Hoechst
333425L (8,

Wb 1B (Ferrochelatase) AL | Bl Ay I 21 21227,
e FE T AL AT 42 2 Hemel#) Sl 24
HINEYEAL ALELE IS LR TR B 13X Fof J 15
FIH, B T PpIX KA B ) A1 B I Yk S
Wk A BB IR P IX A S 2 10 F O, e 4
PN I G AR WA P T AR 2 e, 45 R IE P pIX
TE SR AA A BRI A BT AN T], 3] LS 43 file ¢
ANTR] iR 40 H (1 PD TRBURR P 72 S F &5 L. AHAR S
B FHTIEPDTE SR W, /i 3 5 i
M MPDTRCER 2, Hi HBRATTHT IS 56 45 F 4 1
BRSO A0 RS B R B I PpIX, R £ —
JE IHAEPDT #E AR H, &5 R — P Pom AL e
FEIE AN [RIPp IXAR B2 B ) FEAN & YEPD TR
I (P — DR 3%, B i 40 R 1 2 Ak B T e TR
JSC T R R HLE, 3G AT 4 BT A S K
fHaE

A NG R A 4 RAM — R B TR
P A A G R R IR T Sk 4 RN
PRI 0 i D s e, H AT 2 A a4k

75 N T R va T R, B o T
ST TR ST IR 22 TR 35 22 B B it e
BUBE AT, e () I PR G 7 ) T 22 22 R 2
G697, PDTRRE 5 Mg i S LAy ik An g &, W
F ARG 5 45 A8 FHPD TASERR B 1 41 Y.
SRIMA S50 v 775 3 J5 K Y SE-7040 i fiTR
P SFKYSE-7040 0 FHAL AL FE 5 33E47 %5 6P DT,
MTT BR300 F5 3 i 1) B 169 40 BuP D T
TEVE W] W22 TR T WA A A e 4
PETR A M o3 TS T TT AN AS R 1 5 £ A ke
M MIPDTRLN, S BEAKST 2. PDTX] i dRs 4 o
(A5 K 2 e i i S T SRR R L
T &5, PDTJE s gl i se T LU T8 3258
JEULIRIE N = 5 V5 2 IR A7 K50 ARAfF 90 R I
ALA-PDTHIE 707535 K Y SE-7041 fid 7
T2 R A SHTI33.3%% 22 18.1%, Hoechst 33342
Pt 5, PE BB Nl R I A% A S AR
SR TOREAE, AR R0 A 4 g 1
FEAR G ATEL BARRE, SR 3 5 s 4
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