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[ Abstract)

lished in this study with other techniques to determine the subcellular localization of photosensitizers.

To compare and evaluate Organelle-cell fluorescence intensity ratio analysis estab-
Methods

CCD fluorescence microscopy imaging system was applied and a kind of special organelle probe BODIPY was selected

Objective

to label Golgi body. Directly observing, pseudo-color fusing, wave-shape comparing, correlation coefficient calcula-
ting and Organelle-cell fluorescence intensity ratio analysis were adopted, respectively, to study the intracellular dis-
tribution of domestic photosensitizer Hematoporphyrin monomethyl ether (HMME). Results Fluorescence distribu-
ting modes of HMME and BODIPY were similar with each other. There ware yellow space-overlap areas in the fusion
image. Wave body of changing curve of gray scale value of all pixels in the straight line in two images corresponding
to space coordinate was similar with each other. Correlation coefficient in each pixel between fluorescence intensity of
HMME and that of BODIPY was 0.602 4. With increasing of parameter m, namely degree of organelles congregated
reducing, the average fluorescence intensity ratio (J;/J,) of Golgi complex was decreasing, the two parameters po-
ssessed obvious relativity. P <0.05 was got by One way ANOVA test. Conclusion By Directly observing, pseudo-
color fusing, wave-shape comparing, HMME distributing in Golgi complex clustered areas is presumedly determined;
correlation coefficient calculating and Organelle-cell fluorescence intensity ratio analysis can gain much more accurate
quantitative results, which can make up qualitative techniques.

Photosensitizer;  Subcellular localization

[ Key words)

Technique;

OF5 R A0 53 52 00 2 3807 R 1 5

SR HRBEAR LA M AR IOCRE AR L EOR  REEM @RI R T I

WLEE AN R L RBGR AN R B 25 A B DOE IR, Bk LS 3
A ERHTIENR AL TSI -5 $R I PR 3 E A ] !
85 S PR AL RS FEAT 040 B R 2 1) 5 1 K E o — AR 517

ther, HMME ) MV 41 ffd 2 137, 35 B AT A 19 JLApE P |

Bt ABIF SR SR 440 ML 25 - 40 i 2 D' 5 32 HL A TR o
FEHLFR) (i b pbk PR i ( hematoporphyrin monomethyl e-

HEIH K A RFFEIL £ % B H (No. 60078021)
YR P07 . 100853  JbAT, 075 B 5 e O BE 24 R (B e T PR A b
TG PR IR 2 B A F 1 S5 A9 TAE)

Olympus IX71 B8 & A= Wy o 6 b 5% , 9B T &
PR 100 W R = Feaie kT, T i o v P g s 180 1 03K
RIGHRIE  LAE G 58 Xk 4H M B 451407, THORAE 2 60
(BUEFLAE 0.7), 3% E Diagnostic 2> & 7# SPOT RT
color 7 By ¥ v, J A 4 4% 1 ( charge-coupled device,



- 514 - Hh B HEPE 2 5 A ik 2005 4E 9 4527 %55 9 W1 Chin J Phys Med Rehabil, September 2005, Vol. 27, No.9

CCD) , i hrifE C AU 1 578 W B 0 e 1 %
WM Z 80 1 600 x 1 200, B v 4 2 1 £
7.4 pmx7.4 wm, 16 {5 FF ER 245 6 R 47
12 i A/D A g ik, S ATHE AL R 437

()i

HMME 28 2208 K24 25 W A=A Ak 5 Fir $2 43, 9
¥%°A 10 mg/ml; Dulbecco 2 K B9 Eagle’s %373 ( Dul-
becco modified eagle’s medium, DMEM ) | i 4F IfiL 3 H
Gibicol Life 73 R4 7™ ; IRAR (1 | 20 6L P4 s R A R 5
PEDOLHEE BODIPY Ky 3¢ Sigma 2R ™ i,

= SR

(—) 55

B Aoy 4 40, 435~ HMME + BODIPY 4H B
fin HMME 25 8 /i1 BODIPY 2H Fll .4l 40 il 2H | 4% 2H 4
L3 & AR 58 e A TR

(=) 45 3E HMME B8 & Mo e gu @

SRl P R 4 i el BV R BBV AR s w41
HIAZRD T3 20% G4 L35 A AICHE DMEM K532 38 40
%GR 5 x 10° A/ ml A5 SR 24 h {40 i 58 420
EE . HMME + BODIPY 44 I i HMME £H 55 & 1LY i
A HMME , 5 H 20 i 28 160 pg/ml, %5 24 h 5
F52% . HMME + BODIPY 4H FlIE /il BODIPY #H 1% 5%
MLH A A BODIPY (150 ng/ml) , 7E 58 2 WG 1Y 440 F
BEE 0.5 h, B4l 40 i 4l 55 3% I A il HMME 5
BODIPY 5 24 h J5 FH 525

(=) BUgRAE

1. HMME %% 3¢ &% (¥ % 4E . BL HMME + BODIPY
AN, BEREI L U8 B (LA ) BP400-410) WY
55 (RS BA455) FI8e (S S DM455) , 55
—4TEE R IO A, Uk i HMME #9216, CCD 2%
SERMG IR ATTENL, 51 BODIPY ZH 1540 41 g 21
o 17 TRV 9 5 G i & FIR AR 45

2. ERFLAKIRE BODIPY 285G EUG R4 . | —
UG R AR 5E U, AT B[] — LT 41 i, BRI %
VELEAE (LK R BP460-490 ) , W% Wi 8 045 (B A% K
BAS515) , 43648 (FiA% S DM500) , 53 i — & 38 U
I A, % H BODIPY 565, CCD R 4E KIZ 3%
FFi AN,

(V) SR Y 40 o 2 37 5 1%

1. EEE T, B WA [F] — 540 i ) HMME
F1 BODIPY %G &M%, L4 i )9 HMME f)%5 [6] 43 A
55 Y 2R A5 25 18] 20 A A AR ABLE |

2. TR % HMME 296 E14 5 BODIPY
WNEUL RS I — 18 RGB (48 4k) #% i R A
&, # HMME 20 EG & i A RGB K& 1Y R i@
i, ¥ BODIPY %% BG4kt s A RGB K& 1Y G 38

T, LR SR X IR R HMME 434 X 38, 2t
K B X 3 7R BODIPY 434 X 38, &4 J5 B9 RGB
FUG T, 2160 52 X 5 440 5 X B B Y X i R o B (0
s2IX, B HMME 5 BODIPY ()25 i) 88 X 4k, 3 i W
IR AT AE 8 58 X N H K/, 7] T f# HMME 5
BODIPY 456 K0,

3. PP b A A0 B PN AT R T — AR B4k B
7 2% X R AR LT A 14 R 7E HMME 5 BODIPY
& PG 4 P (LA XoF 2 ] A A B4 A A kS AR il 28,
SREEFN H 55 2 2% il 2 22 8] A4 AR AU B RAF DG

4. HXRRBE T HERE —RA AN SEEN
HMME %' K B2 5 40 i 45 38 9 ' I (B 22 TA] 11
MERE, KB A 5EIZ B RS & T,

22 (4,, -A)(B,, -B)

 (EE(, D22 (B, B

Hrr A =L2 Y Amn,B =LZ > Bmn,
mmnm n mnm n

r 2378 HMME 4347 5 4025 70 A i e A Gk r
BT 1, A MR s HMME 2375 5 20 it 2% 53 A4 1)
B AR, 0 A PSRRI b

5. ANARER- AN 6 B (A s IR ET DR
J&  AEBRET DG TP RE TR AT T AR C A 40 B 7 B, L
WIFEUTT . OBEE S B m , B 7 6 B v 40 i TN 4%
G FR R I /N el e B HE S BRI B f v A HIT m
GRIERAMBEEROLE TR, m IR/ N T s
REREN SR OO oF i a e de 5 = 1T
B HMME %¢ Y61 o kH R 057 B 15 25 10 K B 34 08, 75 21 40
agsH HMME 2% 9 P35 0K B T, ; GO 5 Ak P47
A, MG 5 v o0 40 A TR S 48 86 ; D3RG
T Pl 20 B e i T P95 2R 1 B 34941, 45 21 4 e
N HMME “EHE K T, s &2 BT8R m BUE AN [
B J,/0, (8, ZME R e HMME 764010 25 8 BT A
[T, M 2545 4 HMME fig )7 5m a5 28 fh ka3

= GrEa

SIS HCHE Y FH SPSS 11. 0 G834k 4: b B 20 ity Kz
T IR SRS S4B LU A L H5ER FH BALIR 28 224656

# R

— E WS R R Ak

PAZlA I ZH 7E % BODIPY Fil HMME %% 9% £ {4
TR E] {5 ; Hn HMME 28 i 9 J 20 ig 7e
P& BODIPY %606 451 T A H8 I 21 1 5 e 7 5 i
BODIPY ZH 11 PN iz 4 Hd 75384 & HMME 256 2508 T 4%
BRI E) 5 o5 | 1558 BODIPY 5 HMME 43 51 9l i &
WA E IS L RE A W X 4y, B4 LB RN L A



rRAE IS S REE 245 2005 4E 9 J1 4527 #5455 9] Chin J Phys Med Rehabil, September 2005, Vol. 27, No.9 + 515 -

HMME + BODIPY 4[] —4iffd HMME 59 4R EF 26t
MG, e B E A AR, i — & B el A RIS
INFAE B A aS R S X (1),

®

a. BODIPY 7&)¢[8%  b. HMME %6814

c.a.b AEIOCEIG
B 1 HMME + BODIPY 41[F]—4Hfi(¥y BODIPY 1 HMME %% El{4
IR bRk
ME 2 FTULE ), B B2 A2 BT A R R AE
HMME %6 EIE 5 BODIPY 55 EIG H 8 I BEAR A X
23 () AL AR AR AR AR A PR 25 I AR TR AR B

250 |
W V‘ﬁw\, —— HMME
200 AW e BODIPY
f.-"..' W -:A
o i
S50 iy \
2 \
o \
2100 W \ ~
/
50 ":_L\_V\
- .

1 12 23 34 45 56 67 78 89 100 111
B LR TFYS

B2 HMME 1 BODIPY ZE6 4 v i b B (B AR XS 45 (] AR B 11y

A i 2k

= MR BGE

o7 PR AE G R BORAB A AR A i R B X A
KEZH r=0.6024,

DU £ L 25 - 200 B SR B LR T

BEE m [HA 3G R, o IR R IR AR R B IR, i 46
52 T B B BV R B S & HMME fYfRe ) 2
TREES, PR R R R R S R ARG S
HMME (%5877 20 W IEARSC (BT 3) .

2.6

2.4
22 \“‘
2.0
1.8

1.6
1.4
1.2
1.0

1,0,

—m— MR Ak

2 4 6 8 10 12 14 16 18 20
S EH (m)

3 FRIERRAR DI R I L (R i £

i

3l 7197 % (photodynamic therapy, PDT) J2& if i3
K BRI AR ZE T OCHON , A n] WG EG ZL AN Y R
SO TR R TEA SUIRZS T P A AN B BT,
SRR I ey T R R A L PN 4 R A R T
RN . ORI BRE TS o T A A an IR, 7
AP HOR 5 10 ~ 20 nm, BRI HE 40 Y 3 o 4t
95 11 = B A3 I 6 S A I 4 G A A A O
ARSI, T2 O CRER O SOARTR], A 54
FeJ RAB AR S HIGR)  20 5 47 F 8 24 i
ST R Z —,

H T, B8R 22 01 40 1 5 157 BIF 58 X8 B 40 i D' fl
FRF 20 B &% PR BT 59 920 AR 35 2R H R 1R 0 5
BT R LU = (1) BRI (2) th
ROREYE; (3) WOE ik, X885 o b7 ik £
WEMESR | BRI 1RSSR R T TR R S o
A HCHGI (5 B AFEAGEEEI]  MELIERTZR . U
HOX T BAT R B A RV 1 G BOR) | B 0 o M WL
ARGy B e 2 2 it AR 3 H R s
SCRAF R o T E B 73BT O v T A RO R Rb 3R ek
WAIZI UG 85 A S B R e s 5284k, B
K HIE T I OF GBI D, AHSC R Bl
[Fi) — B2 i N AR R I DG BOR) 2O IR BE (8 5 Al B AR
BEIO I BE (IR i AH OC 2R H, R TG B 70 A 5 4
JHO 85 53 A1 R LA AH DA § ARG RBCHET 1, AH M
S SRR o3 5 20 A% 23 A1 R E S AR R O, 4
28 NG REGR) A i gt e

ASAIE G [ B >R FF 240 Ff0 45 - 240 B 2 516 5 B LA 38 %
HMME V40 i 73 A5 647 1 5 o0 A 1 J7 325 8 0
JFEEAE T« (1) JGBGR 2 6 UG h 25 3R 1 K B8 B e
240 0 A 2507 B T DGR 5 5 (2) BRSO IR 0 K
JE M SR ET T bR i 40 M A 1 0 A R AR R A
200 SR X s (3) AT O K AR R I B A Y
SCHGR D1 B E 5 4 A o5 5 3R R GO
PN IR RE Z L, B e 40 i 3R 4 DX I 5 4 i X3
FRCRBORI v B 2 L, DR kg ml 1A 3 4 i R AR DX 3
BRI YR B -

FAT 308 1 o) A i e SR AR DX SR W S AR AT PO
R P A5 2R BT 081 L < R 40 20 45 3R 4 DX )
FISH m ARG 534 e SR X, SR AR AR FE B m 3
RIMFEAR, T, /), BE m B8 AR A8 4, W] 42 T Sz e 440 i
i/ [ A SR AR DX S BRI AR G R B2, PR T Ay
FEOCHON W AN E AL B e bR . TR TR BIAE
ANRIBYRAERRE T, B BUR 3R R0 &Y 9O 5
FOAE S A0 V- X508 B (B LB, 22 S 3 A e it



- 516 - rRAE IS A 5 REE 2 2005 4E 9 J1 45 27 B4 9 W)

Chin J Phys Med Rehabil, September 2005, Vol.27, No.9

R U2 W A 20 e SR SR AR T Y AN R K P A%
A HA BRI R BERSHEIRT ) 20 A%
SR R T A X R, RV E 40 g A
JCHOR oA . ASBIFTEIE & B, i /R HE AR 3R 4 IX sl iy
3170, B m B S B s B, ULV BEE A0 A SR AR A
JEE Bl N HOGHEOR & it B 2 A, & AP E W i
FARME X HE— A T OGBIGR A g R S A SR A DX
Ao

ASBIFSE P S ST 04 2 D - 240 ¢ O i B LU RE
IR AL AN T ROR] S AR RE T 5
HEPETT LRI, A5 B9 RSB i AL 2 2R el
Je T ARRE SR 20 A (9 DG REGR) ( 40 HMME) fF5E I, fiE
RAABOAZ IR P 0 A S R T X 245 EURHE
F TR AR B 7, BEE RE VR LSS AN 5 BTGk
A

ISEAN A RERE SV E RPN S S 3 AR Y
Mk AT LA HMME 76 & R SR XA 204
(HARSC R B0% UM A0 &5 - 40 B € i 22 LU 7% fiE
PRV PR AL A v b LR E MR 2 |

£ % x W

1 BRAEGE, X DL, BB, 55, 50 R MR IR B TE GO0 S0 40 5 o
KA e S, R RSO R 2728, 2003 ,12.:247-250.

Sharman H, Allen CM, Van L, et al. Role of activated oxygen species in
photodynamic therapy. Methods Enzymol ,2000,319:376-400.
Moan J, Berg K. The photodegradation of porphyryins in cells can be
used to estimate the lifetime of singlet oxygen. Photochem Photobiol ,
1991,53:549-553.
Kessel D, Yu L,Deng Y, et al. The role of subcellular localization in in-
tiation of apoptosis by photodynamic therapy. Photochem Photobiol,
1997,65 :422-426.
AT, X, BB, A0 RGBS A R B ST 0L . rh AR B R
FEREE i ,2004 ,26 :120-122.
Hsieh YJ, Wu CC,Chang CJ,et al. Subcellular localization of Photofrin
determines the death phenotype of human epidermoid carcinoma A431
cells triggered by photodynamic therapy: when plasma membranes are
the main targets. J Cell Physiol,2003,194 :363-375.
Leung WN,Sun X,Mak NK,et al. Photodynamic effects of mTHPC on
human colon adenocarcinoma cells ; photocytotoxicity , subcellular locali-
zation and apoptosis. Photochem Photobiol ,2002,75 . 406-411.
Trivedi NS, Wang HW , Nieminen AL, et al. Quantitative analysis of Pc 4
localization in mouse lymphoma (LY-R) cells via double-label confocal
fluorescence microscopy. Photochem Photobiol ,2000,71 :634-639.
WAEfE, £, XD, 4. B HBOE R AR B RURBORBIE5E B G
TWANME . P OGB4, 200413 :12-17.
Hanselman D. }73@ MATLAB 6. JbL&{: i K% A, 2002. 15-
30.
(&171 H 1 :2005-06-13)
(ARG = H)

R EPSSE

FERE“PFREANSHEFEI TR FIULEM

(ERFEEHEHH)

TR — BB = R E R A 1999 AELISK TR0 5 T i XU Nz sl 4% 2 7 287 2 2 BE 1 S PR 21 7% e
KA J. H. Carr A1 R. Shepherd #4%Z35 H F¥F, 26 5 JE2% I YEH (A Motor Relearning Programme for Stroke) ( BRI ¢ 7 XUk A 12 3l R
205 %) ) — A (WRRTER] FAEBEIBLL ) P28 5 =5 & IR y7 IR FLE IR AN 52 ) fE N BB B BT 4 SR PR N2 (O
HJZ Carr F1 Shepherd 4% F YRS ) MEERY F, RGHAF T RUR Nz s % > 0 % BNE 5 S & PR Z4E IR K 28
SRSy 153025 R — BT, BT RIEAT ISR A AR ER 6 J 2% ) BRI T A, B E R i HR & i

SRt & FEAX O RS R T RREE MRE FT HRIEERMANIMEINE B BRAG A —ERE IR

R4, &% 50 AAA,

FHRRFSE 800 I, ORI 50 JT, BIEG L4k, AR, Hl AR ER T EZRARSEHF 555 13 53 LAt KRF

RPIRE A EMAECF—T w7 158) .
B IE] ;2005 4E 10 H 23 ~28 H, (23 HAKHFH) .

B R AL PRI KA T 15 15 AR BERE (LR 58— BB ) 58 —AEBe Bt —J= A KB R R, A

Feuli,

BREAR T 9 H 30 H AR [ PAr 21 Ak a0 K2 5 — 12 e Wy B P2 2 B S B, B 25

zhen6313@ yahoo. com. cn; 135 .010 — 66551122 - 2455,

100034 ; Bk & A : ¥ H ; E-mail ; huang-



	513.pdf
	514.pdf
	515.pdf
	516.pdf

