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Abstract

AIM: To explore the effects of differentiation on
5-aminolevulinic acid (5-ALA)-derived endogen-
ous protopophyrin IX (PpIX) production and
photodynamic therapy (PDT) in human esopha-
geal cancer.

METHODS: Well differentiated KYSE-450 and
poorly differentiated KYSE-70 cell lines were
used in this study. Intracellular PpIX production
after incubation with various concentrations of

ALA was quantified with spectrofluorometry.
Moreover, Cell survival after ALA-PDT with dif-
ferent light doses of red light (> 600 nm) and blue
light (450 nm) was determined by MTS assay.
The apoptosis of the cells after ALA-PDT were
detected by flow cytometry with TdT staining
as well as fluorescent microscopy with Hoechst
33342 staining.

RESULTS: KYSE-450 cells had a higher PpIX
production than KYSE-70 did, and a significant
difference was found when the ALA concentra-
tion was reached above 0.5 mmol/L (315.2 + 88.3
vs 156.9 £ 79.2, P < 0.05). However, the sensitiv-
ity of the well-differentiated cells to ALA-PDT
was lower than that of the poorly-differentiated
ones. Cell viability assay showed a significant
difference between KYSE-450 and KYSE-70 cells
when the red light of 3.6 J/cm’ and blue light
of 0.16 J/cm* were employed (red light: 88.0 +
7.4% vs 252 +4.9%, P < 0.01; blue light: 97.4% +
7.3 vs 40.8 £ 42%, P < 0.01). The apoptotic rate
of KYSE-450 cells (12.5%) was lower than that
of KYSE-70 cells (23.2%), and necrosis was the
main death style for both kinds of cells.

CONCLUSION: The differentiation of esopha-
geal cancer cells can affect the synthesis and ac-
cumulation of ALA-induced endogenous PpIX.
The efficacy of ALA-PDT don’t just depended on
the amount of intracellular PpIX, and the well-
differentiated cells with more PpIX production
are more resistant to ALA-PDT than the poorly-
differentiated cells with less PpIX production.
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g, 1400 r/minZ05 min, 92565066 v
& ARG AR (U W 1405 nm, Kb
PK603 nm), FFEIIAGE ORI FE P p I X
e, A9 6 B 1Y K & RO M 1-1.54%, %
IR IEAE TSP IXR 2. DL B AR 208 3E 1T,
FT AR R B3 TAT AL, B2 E S .
i FiBradfordJy ¥2:(BC AR ) & 5 1 Tk
&, ANMIBRASIALASE, HoAh b3 TR b 4n
HOcsk 52 800 r/minfZ.010 min, 41 HEITHE H]
100 puLZ#H (520 mmol/L Tris-HCI pH 7.2,
4 g/L SDS, 5 mmol/L EDTA, 5 mmol/L EGTA,
10 mmol/LEERERE #h) &7, vK E30 minj& s
AbTE25 s, o E U TR, TS

i A2E

AR 4 R A R
BREIGEEH
# R R PDTJ7 %
£ EZFAPDTA
FERAARTFEL



8 ISSN 1009-3079  CN 14-1260/R RN HIZYE  20065E18388  $145 $1H
?gréf%%hen 1.2.1 PDTA R 20 foo /5 7% il & KY SE-450F/ 1000 e KvsEso
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{\,/[ E;;f? IR, CHHERL mmol/L ALAIIEMLTRPMI 5 . a
Hasan T. 16403 F A4 W5, SLEIPDTAHE. 51K 2 eo0/ a
E;fiir;re‘z?i'c B, AR AT WAL (B K600 nm bk F) gﬂiﬂ w0l .
increase in 5, B E0.45, 0.9, 1.8, 3.6, 7.2, 14.4 J/cmz, EQ_
Aavinduced  GEERDEMAAEALA AL RISEE % 0
phyrin IX 7RI EE B 6 57100 mL/L AR L3 (R 15 R,
?ri)urrirrlrﬂi;ion 37°C 50 mU/L COETRHIIT 24 h. R 4L 06.0 0.5 10 15 20 25
mouse )\MTSW{ZO },lL, 37C 1 h, il}lﬂﬁ490 nm&i‘ﬁ‘]%ﬁ ALA JERE (mmol/L)
lgfr]"‘tci;‘jfjje& M. IR BN TATAL, BAOEE2K. 81 REMRSREEMIPPIXERE. $<0.05 1s
1998; 77: UGALAH AR FED R E AL B 0 AL E Ay KYSETO
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Soncer M99 CoCl,, 0.5 nmol/L Biotin-16-dUTP, 0.1 mmol/L O

Photobiol 2000;
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A P T A . 5 B 3AFAT AL, IRA S
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F1 mmol/LIs, 40 A Pp I Xk f5 Bz, 2%
P& HE G B, WS 2538 1 mmol/L
MALA. =74 B8 B 41 K Y SE-450 5% 4>
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R 3 22 :(315.2+88.3 vs 156.9+79.2,
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"P<0.01 vs KYSE-70

120 1 —e— KYSE-450
—o— KYSE-70
100 b
80 -
60
40 1

20 -

YHIEAFRE% (% of control)

0 ‘ ‘ ‘ ‘ ‘ ‘

0 0.1 02 03 04 05 0.6
FFE (I/em?)

3 IEXPDT (450 nm) NEESEMRARAIER.
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4188.0%, KYSE-701X 425.2%, W# 2 7 2 3%
(88.0+7.4 vs 25.2+4.9, P<0.01, [K[2). Jyitt—&
RS S0 25 L, FRATT I FH A 7] 7] = 1 8 6 JRE
5, WATE] T AL 45 R (97.4£7.3 v5 40.8+£4.2,
P<0.01, ¥3).
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BTIEEYHoechst 333422 4ER . A: KYSE—4504 IH2H; B: KYSE-70%JH4H; C: KYSE—450 PDTZH; D: KYSE-70
PDTZH.
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