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Fig.1 The relationship between fluorescence

of mitochondrial-ANS solution and ANS con-
centration. m: Control; e: Pcl+light
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Fig.2 Fluorescence spectra of ANS in
H,O and combined with cancer cells.
1: ANS-cancer cell; 2: ANS-H,O
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Fig.3 Fluorescence spectra of ANS and

Pcl. 1: ANS-Pcl-cancer cell; 2: ANS-

cancer cell; 3: Pcl
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Fig.4 Effect of different metal phthalocyanine on
surface membrane potential of mitochondrial at
irradiation time of 30 min. The differences between
all the results are significant statistically (P<0.01).
1:  Pcl+light; 2:  Pc2+light; 3:  Pc3+light;
4: Control
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Fig.5 Effect of different metal phthalocyanine
on cell survival at irradiation time of 30 min.
The differences between all the results are sig-
nificant statistically (P<0.01). 1: Pcl+light;
2: Pc2+light; 3: Pc3+light
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Fig.6  Effect of irradiation time on surface
membrane potential of mitochondrial with Pcl as
the photosensitizer.

A: Pcl; m: +light; e: Pcl+light

3.5 JEYARBLR AR SR BT E % E

A NMARLNE G2 0 BT e s RS, WNE
M BAT B AR e A MERE A ML &4, AE
DO, W IRARL ALY, AL



3

HL - - 7O TR BT, Bl AR 2ok A4 i
2 1T LAY 55 B R A AR AR, o] W R T P A D S K
LR LA A A O 2 ) Guoy-Chapman H i 7] £ iA
A6,

4420 C=exp(~zpe/kT)

K € (mol/L) M A BRI, 2 s+ Hifar
B, e WHTHRE, k WIEHZ2WE, A W5HE
FEA SR E £, A2 SCRR[S]H 2 R RN E T Y
Ao A S A=1358, T =298 K, kTle=
25.70 mV, Cye=0.04 mol/L. & [fj FL {7 B ¥ A7 mV
i, o B 107 HLfp 5 /om?, AN B QAT SR H e I 4
FOGHGRIER (CL Pel ) J5 2k fA B 2 i vy
B2 B 23 )4 (9.61+0.01)x10™ A1 (17.58+0.03) %
102 fem?, R3] ) 1F H fig 35 4 my 2 b4 1) 3R 1
FoL iy 0011 %% %

TR

A0 A TR D LT A S SRR B A )
st TIB I, AR 2 g AR A R A i
REAH M 2507 T R VR o Aok dh 8 T2 1)
WF 0 A A A% ) SR Ad . PR T WL IR AN
W], AE LTI 75300 5 R A & A 2R AL 41
1207 S (171117 2 P2t S NS PR R (Rt S LSBT )
PAT Bl R TR U5 b L AN T Rg IR AR A
TFFI LA M T, IR AR AT
B o 25 AL T2 5 5 3 2k 4 IS 0z M ol A AL
(permeability transition pore, PT pore) /i, 5l
LR AT N, SEURTYITRIL 4k
i Caspase, I ZAFAMIIH -0, LU0 45 R R -
R HEZAREL, <o K 1 P i e A0 PR e AR I 3
T LA WY S BRI, b A5 T P i 85 B B m e A
FFESAE TR, Pl X 2 b A4 15 2 1T F A7 1) 5% W) i
K, 1 Pe2 F AT Pe3, X[ MTT 45 541 17
I % Pel<Pc2<Pe3 Al —8. A, S6ah JifE %k
R () Pl X I )R 8 N F T 1], Ol IS

) 7 3 R SR A 5 T RS RN A A 5% AR 185

() 280 12 0 S W A JI5 36 1T FL A AT — 3 52 . Leonid
Brown® 5G40 5, AW i 3% AR A2 KRR 2
A G R AR A R . OB iR T
(photodynamic therapy, PDT) )4 BE 25t F2 K 43
Hr, PDT SRR AR & B A 2 25 AR M6 2 2N
MAENERAED . X e i TEm it n ok
T, @EIRE SIS L IRAEL AN, AR T -
OIS0 40 M e b A4 53R 1
FOL A 2 2 R AR AR AN o S A S 3 1T WL Ay 85 82 T8 4
a5 | EE MR I FRAL I SO, NI D 5 58 LAy 1)
A, CUBERAAC T BN, saiE AT
[, FH TR rp A A BB AE B X, AN A4
JEBRE T 56380 7 3697 % ek 44 I 2% 187 FEL AV 1) 52
W, e pt 7R OGS T A s . SEER R R
W Pel HDGE) AT Pe2, M Pe2 AT Pe3.

S 3Ck:

[1]  Ren QG, Wu SM, Peng Q, Chen JY. Comparison of
5-Aminolevulinic acid and its hexylester medicated photody-
namic action on human hepatoma cells. Acta Biochemisiry et
Biophysics Sinica, 2002,34:650~654

[2] Roberson DE, Rottenberg H. Membrane potential and surface
potential in mitochondria. The Journal of Biological and
Chemistry, 1983,258(18):11039~11048

[3] ZE3CH, WM, sKEVE, 5k 30, UKL pH PR B mE
P75, AEYERER, 1991,7(1):14~17

[4] BOHETE, VRIMME, 4 B, 3w oan, ARE. RS
AR I A A R AR Ze VR 2 L. D2 24l 2003,23(8):
902~905

[51 2= ok, BEMeNE, 2, fonsr. =R Rk S i Ak
e F M I, Jail ST, 2004,24(2):149~151

[6] Aveyrad R, Haydon DA. An introduction to the principle of
surface chemistry. London: Cambridge University Press, 1973.
70~74

(71 %% 1, BRIESER, BR 22 bt Biiir San e AEmi
S 5EYYRLEE RS, 2001,28(1):3~6

[8] Brown LS, Kamikubo H, Zimanyi L. A local electrostatic
change is the cause of the large-scale protein conformation
shift in bacteriorhodopsin, Proc Nail Acad Sci USA, 1997,
94:5040~5044



186 GO /I /N 20054F

RELATIONSHIP BETWEEN MITOCHONDRIAL MEMBRANE SURFACE POTENTIAL AND
CELL LIVABILITY IN PHOTODYNAMIC THERAPY

WEI Rong-hui, HUANG Yan-ping, LI Lin, QI Chun-yuan
(Key Laboratory for Optical and Magnetic Resonance Spectroscopy, Department of Physics, East China Normal University,
Shanghai 200062, China)

Abstract: With ANS as fluorescence probe, effect of three metal phthalocyanines on mitochondrial
membrane surface potential and charge density in photodynamic therapy were investigated; meanwhile,
cell survival was studied by MTT. Results showed that effect of ZnPcS was most prominent and its
effect on mitochondrial membrane surface potential was coincident with the result of MTT. The
mitochondrial membrane may be the binding site of photosensitizers in PDT. Because of the close
relationship between mitochondrial membrane potential and cell apoptosis, the effect of photosensitizers on
mitochondrial membrane surface potential proves an evidence for its curative effect, and the physical
mechanism in PDT was discussed.
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