Photodynamic Damages in Bp8 Ascites Tumor
Cells with Hematoporphyrin Derivative
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5 ANV RRELT 4 ) VEEEME (HpD) LA & 534 F M08 (PDT) QML ~ )V TOREE
EZHS LT 2EHMCT, Bp8 v v ABUKAEMEE A, 20 HpD lRDAA, 8 X U PDT ORE %45
HFH B & CELFEMIC in vitro WTRE L 72, HIIRS HpD OHNFENGEEE (lex 402nm, lem 632
nm) iz & D HIE L 7-#fer HpD 83 HpD BRSO AER i #1>, HpD ALERRRT 30 £ 2 ClA&Ex L
AR B, D% 120 43 % TREERL LRSED SN, 72, HpD #E 100 xg/ml % Tt HpD i
BEOEFIHE S Mg HpD BEOR8L EAESTED 5, 150 xg/ml LI ETI, #IASK HpD B L5
IR & ko 7. 30 3 HpD AU L, #AE HpD BEidikiest o 4 B0 & TG L T o, MM HpD #a
CEREED s s otz Bp8#ifas 2 ug/ml ® HpD %4t Ham’s F10 52230 ¢ 30 L%,
Tl HpD #3sEREL, HEAMEL 72, JISER, 2, 35 & U4 BH%IC 10%F4HmE+St Ham's
F10 5588 T JLHRET (570—640 nm, 22 mW/cm?, 3 [ %17V, & o ESSERT T 6 iFfsEE s
e L, 2 BRI L1z, 0.1% Lissamine Green B % fV> 72 dye exclusion i & b 4:Ela%t %, Percoll
density gradient centrifugation iz & DHIMEEEOE(L L BE L2, £ PDT&ICB T 30 3H-
thymidine, *H-uridine, *C-leucine iR DiA% ##E L, DNA, RNA 8L UEHAROELERE L 72,
HpD MUBEEZICERE 2175 &, MREEE 2 RE T 2 BHEHEE OB 8 L HEERE OB MR
doii:, —H, EAERIREEI N, DNA 8L U RNA SRICIIELEED S b o Tz, HpD 4L
B o REE £ CORBPERT 212 Lksi->C, MEEEE R 2EIZEALBED snizds, KR
LT, BEHAKEZERREO SN, 85 DNAAKIEE L Bo oMz, Lo PDT & 2Rz
EMOB LU DNA ERADEEOKIFNZE(LIZ, HpD MMABTES 2\ iz HpD O FREDERAZIL
ERBRTLLOTHY, BRWICERDO PDT O%E42B254 30 7% #ET 2 FCEEL fTETH2
EEzZon:,

Key words hematoporphyrin derivative, photodynamic cell killing effect,
DNA-, RNA- and Protein-syntheses

TN Y o mBEEEMDAALZMAEYSRESIC LY
TERENE Z EAI00FEICRR N, ZOERIR
photodynamic action GEL#& I B{ER) % 72
photosensitization GEERMER]) LREIE LY, D,
B2 OBESBE (photosensitizer) & L TH
HEN, HEEOFENL T 4 ) OO0 LR E
CRUEER 2SO EEOR IS EBAOEVE
MtErfssh, 2R LTEEGBEREE 209

SRR SIEHREE (photodynamic therapy, PDT) @
WMEVRFBCHBAENZ LI L2079, 20%
Lipson 5" X o fiNnranke~~ b VL7409 &
Bk (hematoporphyrin derivative, HpD) (&, FE#
L BEERESCEREE L 2 ENE S
REWLOT, HpD FrH OB EFA L 2 EEOKRE,

BELUPDT 2 FERIKICH O REMES T < R &
7o, MBHEFWBWT S, 19824F LD HpD & 5%

Abbreviations : HpD, hematoporphyrin derivative ; PCA, perchloric acid; PDT, photo-

dynamic therapy.
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T oEFEL—F—REN (EE 630 nm) BEIC &
3 PDT #BREBICGE L, T OERNFR LI
BERBAEIC DWW TIRE L T &R0,

PDT OHIFIERE & LT, o h L F— 2RI 72
HpD 5 b7 5 33 FE—~BEHEBRO B BRILF
BAREEH ST 50020, ZOERABF LS
AL EH%E . PDT OEMBE L LTE, EWXin
vitro DEERFR b S MM, 5209, T b ay ¥
1) PO 5 4 ) JI EEZ ST B
HpD MLEE:RI % & Ui HpD AL 2 5 LHE8T E TO
B COEREEOBECI VIRV ER > TS L
3 THD, SIFLWEE, EbEEREERRERAY
<, #iaFE HpD O NENE BRI IC LT
32k, %512 HpD ALEH R L 2 BOXR
FHZ & D EOBRARSESEO SN ZEERELT
Vw3, ZoOftic b S EEMOER &£ & i HpD
OHBEARESHEHANELT 5 LORELHAS
N3 SED, 20k S % HpD OMENRERRE
L HRDBRIEELS, PDT B 2 EHREDE:
REMATREORENELCES L TwatEI OGN
5.

T, A ETIRTE SN HpD OMilRARE
PRARARORBRELIC DL TE SIHEf ML
% L #iz, PDT OBMBHRER T OV T, <7 AK
AAEME Y A CTEREMCRE LD TRE T
3.

WEE L UFE

[. #BRRsEEE

EEAICIZ Bp8 v v AEAKREBEMBEERA V2, 34
B4 NMRI = v X DRERER A~ 3 X107 HOHMfE %
B L, 710 HZ ki passage ®1T- 7z, HifEfEHE
BAHBW, =X BB TER UK 2 3R
L 7z. Tris-NaCl-EDTA buffer (Tris 0.1 mol/l,
NaCl 0.07 mol/t, EDTA 0.005mol/l, pH 7.5, Tris
buffer) T 2 El¥ii&#, Birker MEREHEM I THEK
FHELURBIZHW,

B3 2 LC Ham's F10 (Flow Laboratory, U.K.)
= L-glutamine (146.2mg/l) ® & ' PEST
(penicillin, streptomycin, 100 IE/ml) %A 7z D
(FC-0), B XU 10%FEMmER &L FC-0 (FC-10) &
A, 72, XBYEWE & LT HpD (Photofrin 1,
Oncology Research and Development Inc., New
York) #F\>72, BT HpD 2RV ¥R TOERIIR
XL HBRERTIT o 72,

II. HpD B8R+ & U HpD AIErsf x5

FC-0 % fiv» T 5.0% 10° cells/ml OHBZEER & 1F

L, EFEI0mmOA 7 AFa—7122mlHTHiE
L7z, BA&EEEHS 10, 50, 100, 150, 200 ug/ml & 7
3 X312 HpD £, 37°C TR« DBR (30, 60,90
120 43) K23 7o, HIBE#% 5.0ml @ Tris buffer iz
T 2E¥EEL 2.0ml O FC.0 THUMIPER%E
# 7, HpD 0N E & LS-5 Luminescence
Spectrometer (Perkin-Elmer Ltd., UK. %R/
HpD O &N EFNLEEDORE (Aex 402nm, dem 632
nm) & & WR® 7z, Bp8MkTIZKEES L7z HpD i 632
nm ICERAEXE -2 2BLTBY, AU 632mm iz
RN -2 2ETHERFMBET VT I KBRS
HpD Q45 Y560 & 0 i d iR £ 1B L, HpD 0
FEXTRUHRE PR & R 72,

2. HpD M 0 EFH < L 2 #EN HpD #
EoZEt

FC-0 272 5.0%x10° cells/ml O FLFHE 2.0
ml 2, ESREEEH 10, 50, 100, 150, 200 ug/ml & 7%
3 X352 HpD %0&, 37°C T 30 /> RIEE L 7:%,
§a% 5.0ml @ Tris buffer 12T 2 EHEEL 2.0ml ©
FC0 = THUMREER 2 FR L/, Z20% 4F
T 37°C THE# 0, HpD AMER, 2 BMgks L U
4 BSR4 HERE P HpD I8 £ o> T & S #eHt
HWE L DKRDI.

Il. HpD o DNA synthesis rate (2RI TR

FC-0 % Fi\» 72 5.0 X 10 cells/ml o #H f9I% #¥5 2.0
mlic, FIRERE2I10, 25, 50 pg/mliC 2 3 & 31
HpD %Mz, 37°C T 30 5k L 7. &8 HpD %
5.0ml @ Tris buffer iz T 2 [\ ¥ ¥% Bk = &, *H-
thymidine (New England Nuclear, USA, HH58E
20.0 Ci/mmol) # 1 xCi/ml &% % &5 2.0ml Dl
BRI N A, & 512 37°C T 30 SR RO,
5, 10, 20, ¥ &£ UF30 3%z, 5.0ml 0K Tris
buffer /2, *H-thymidine ODHIIPIELD A4 % 1&
EEE7, & 512 5.0ml @K Tris buffer « THIME
2 Eveek MEEABECOCMARERR

0-h pre—incubation [ s G A—
o 2 4 6(h)
2-h pre-incubation m—---e 0“_—"‘—;—_‘;—_":5 o)
3~-h pre—incubation —cmmmms é- 2 4 6(h)
4-h pre-incubation  =="""=" ‘“"':;—_—;—_r—_-‘s(h)

HpD exposure illumination
Fig. 1. Experimental schedule of the 0-h, 2-h, 3-h
and 4-h pre-incubation groups. - pre-incubation
in serum-free Ham'’s F10 medium ; — incubation
after illumination in Ham’s F10 medium supple-
mented with 10% new born bovine serum.
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(perchrolic acid, PCA) % 2.0ml finz, 4°C T 154
BRI S ¥72. £5122.0ml o 0.2M PCA 12T 1 [
gLz (4°C, 3,000rpm, 5 4MEL&EL). FEB &
U A RF L, PCA A1 E (PCA  soluble
fraction) & U7z, #IKEEEHEIZ 1.0 ml @ 0.5 M NaOH
2 TR LPCATHE % E (PCA insoluble
fraction) & L7z, Wi5E~ 0D *H-thymidine DEL D A
#%, SCINTILLATOR 299™ (PACKARD, USA)
Ry FU—F -l L L THY, TRI.CARB® 300
C Liquid Scintillation System (PACKARD, USA)
IZTRIEL 72, $ TN dpm/cell TEH X 4177,
HpD SLH % & FRBRDBIE 21T -7 b 0 % W IEEE &
L, & HpD BE B I UKD *H-thymidine &
D A A % S EREEO *H-thymidine 30 Sz 3511 3
WORAHIHT BEHARTELL,

IV. dye exclusion 351 & » PDT $&#fash £ 0 iz

B

1. HpD BE X L USLBEIFR o st

FC-0 2 \>72 5.0%10° cells/ml O FEIZHEE 2.0
mlZHpD % 2 721k 3ug/ml L2 % k51202,
STCT307MEEL 2, MK %5.0ml® Tris
buffer (2T 2 [E¥E##, 2.0 ml @ FC-10 12 THIRIZ 5
WE(FRL, 37°C THERE 21T - 72, MBS, 75
W high pressure Xenon lamp #3¥fEL L, 741
% — (No0.40-7300-3, No0.40-7302-9, No.40-7312-8,
Carl Zeiss, West Germany) OERICLDESNT:
570—640 nm DL EEA L7z, RE ISR E
HT22mW/em? Th- 72, MIBEH 6 B & °FEs
HEBEN ITC THEREFEY, HBEHER, 2, 48X
U6 ¥4 0.1% Lissamine Green B % 7:
dye exclusion #42 & D AZHIKIS # EE L, HpD %
BOA 7% 20> P2 AHHERE & D EEIR A & MBI B 2 5 L
7o,

2. pre-incubation time MO FRHAIZNIR IC T TE
u

HpD 4038 52 & 05 & TORER (pre-incubation
time) OFIC & 2 BRI ROB( AR T 2720,
PFD& > 2 EB%EFo7, FC0 %M 5.0X10°
cells/ml O # BTV B4 2.0 ml = HpD # 3 ug/ml &
B LA, 3053 EL 7. 5.0ml ® Tris
buffer 12 THIfE % 2 E¥EEE, BHU 2.0ml © FC-0 i
TGRS L (R L, & 502 4 SR $ THEREE
W3rCTHE L2, HpD MBS, 2, 3B LUV 46
Rl 2 FCL0 KM L, V-1 T~ el
THEE 21T 72 (224 0-h pre-icubation Bf, 2-
h pre-incubation B, 3-h pre-incubation B8 & U 4-
hpre-incubation Btk 5. [ 1). SLMEEH% 6 R 2

T, BHEBREN 3TC THEELE, LRNER, 2,
48 LU 6 BB dye exclusion ¥12 & D 4R
R EE L, HpD %02 %45 7 1 BERE & DELE
SR BRELEE L2,

V. MRLLESELC & ML ENBRS

FC-0 % Fv> 72 5.0X 10° cells/ml O #2128 2.0
mliZ HpD % 2 yg/ml %2 % X 3W2hnz, 37°C T30
SEEE L%, 5.0ml © Tris buffer ¥ THIl % 2 @
B, 2.0 ml @ FC-0 iz TH UHIBLIT 5 FERI L,
O ARHE TEHRBRENITC THEEL S,
HpD MEBE# 35 & U 4 BRI I8 % % FC-10 0%
U, V-1 Tl THIBS 21T 57 (0-h pre-
incubation #& & Uf 4-h pre-incubation #). S
B 6 2 T, TWHEBEN 37C TRELEII, ®
MAER, 2, 4845076 MK, 12X10° 8% 10
ml O Percoll EWRIZIE U & < ## L 2 %, JA-20
Beckman rotor head %F§v», 15,000 rpm 12T, 4°C,
15 {0 U7z, Percol IBMEIZLIF O 2k < S8 L
7z. Percoll stock solution (Pharmacia, Sweden, No.
170891-0) 2 1.5M NaCl # 9 : 1 DELTIRE L7,
COWEWEEERE (0.9% NaCl) %4 : 6 DLTRS
L7380, MBSO BEE 5 55 < B/ ¢ sodium methyl
cellulose % 0.2% £72 3 & S 2 BBRICH V-, &
7z, Skog 53D FHHEIZL Y gradient # 0.5ml FoD
20 7B STE L, gradient PR 8 & U LLE SR
W2WTHRE L 72, HpD %0 % ¥R D e T
TRl R NEERE L Lie, B, (BHEME, do=—
FEHEIZ & 3 & non-viable cell i1 2 L& &
NT 33,

VI. PDT @ DNA, RNA 6 L UBBHSH~OEE

Voza~7: & F#EOH T HpD LB B & UL
&t % 742 0-h pre-incubation B 5 X U 4-h pre-
incubation B2 D L TLIT O I & < MU HRTERE DS
%Mv» DNA, RNA BL UBHRESRAOBEZIZ >\ T
TRENRETL . RSB ERBL U2, 4, 68
#®12, 1uCi/ml @ *H-thymidine, 1 xCi/ml @ *H-
uridine (New England Nuclear, USA, 55t g8
20.0 Ci/mmol) %72 1 xCi/ml @ *C-leucine (New
England Nuclear, USA, :/878E 54.2-55.0mCi/
mmol) % 30 3 Z N ZHIER & ¥z, UL CR~R:FH
HIC¥E U, *H-thymidine, *H-uridine % 5 \» g 14C-
leucine @ PCA AI¥AM A B & U PCA T4 ~
DEDAH % FEL 72, HpD 215 & € FRIBOBIE
7o MM R S HERE LT, REGMERTERE 0
DA EIBEHOESETHRL 12,

VII. HEEHERYALIE

KBRS R D HEEH 2 AU AT 13 Student’s t-test 318 & O



486 t

Scheffe £ BE#EIC L > TiTo 72,
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1. HpD O#AFIPIER N A A

1. HoD #F 5 X U HpD LB (M2 B & U
3)

HpD 3 B 3 10 ug/ml 3 & V50 pg/mlic 81 %
HpD Mia B E X LB 30 3 TR LA
L, #h#h 1.2pg/ml 8L 3.3pg/ml THo7,
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Fig. 2. Relative intracellular HpD concentration
vs. various HpD exposure times. The cells were
exposed to 10 (®) and 50 (O) wg/ml HpD for
various times at 37°C. Mean value from 3
experiments £ S.EM. ***p<0.001 vs. 10 pg/ml
by Student’s t-test.
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Fig. 3. Relative intracellular HpD concentration
vs. various extracellular HpD concentrations.
The cells were exposed to various HpD con-
centrations for 30 (@), 60 (O) and 90 (A) min at
37°C. Mean value from 3 experiments = S.EM.

Relative intracellular
HpD concentration (pg/mi)
(6]

o

0% 10 xg/ml BT 60 SMLET 1.6 pg/ml, 90 4+
LET 1.5pg/ml, 120 M0E T 2.3 pg/ml, 7250
pg/ml B T3 60 53 4LF8 T 4.4 pg/ml, 90 4> LI ¢
4.6 pg/ml, 120 SHMLEE T 4.7 pg/ml & 120 53 % TIHiE
B LENFOO >N (F2). £/, HpD#EE 50
pg/mlBEETI, T RCOMBERICS W THER
HpD #1310 ug/ml B LEBEE» -7 (p<
0.001). #7:, HpD #EEA% 100 xg/ml % Tl HpD 18
Eo LRy, MR HpD 812 30 H0EiT
5.8 pg/ml, 60 SFLIEEET 6.7 pg/ml, 90 SMLIEEET
8.0 pg/ml & BBz FRHNED Sz, 150 ug/ml
TWZNZ46.8, 7.2, 9.7 pg/ml, 200 ug/ml Tiz %
nFENT.1, 7.2, 9.5pg/ml &, HpD EE %+ LR 2%
TH, MIEANHpDEED LRIBER TH-7 (H
3). 72, TTO HpD BEIZ BT 30 4L EEE -
60 SALEEEE, B & U 60 SMLIREE L 90 SMALIEREDRI
BERZFNHENHpDDEECEEZEIRD 50k
otz BAEX D, HpD OHMIREAEL Y A& 213, HpD
ALFRREFRT 30 4%, HpD B 100 ug/ml IT25E Y L &
o,

2. HpD AEB#% O FEEEFRTIC & 2 MaM HpD 8
EoEt (K4)

HpD MBEE & 355 4 B% £ T, 10 gg/ml
% 200 ug/ml @ HpD #EE W BT, M@ HpD
EEICEEERIFED N7, Thbb, HpDA
% {7V B8 HpD SRt e isi & 4 BSR & Tkige
LT HHEEA HpD BECEIETED s e h o,

II. HpD @ DNA synthesis rate (X (T T &

(M5 6L UH6)
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Fig.4. Relative intracellular HpD concentration
vs. various extracellular HpD concentrations.
Relative intracellular HpD concentrations
immediately (®), 2 (0) and 4h (A) after 30-min
HpD exposure at various extracellular HpD
concentrations at 37°C. Mean value from 3
experiments = S EM.
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PCA M58 ~ D *H-thymidine OB 1 A & i3,
10 225 50 wg/ml D HpD BE B W T BEE L [
#iZ, *H-thymidine #L8 5 73 LAIRERFRI 0 IE £ 1o 0>
30 A& TIRERICHEML L (M5), %7, HpD#
Eo EFICHE D *H-thymidine B 0 A & D4 #5580
S, LB BVWTZNZFNI0ug/mlBET
99.3%, 25 ug/mlBET73.4% 5 & UF50 ug/ml BET
19.7% %R U7z, 852 50 pg/ml BT, 10 HHLET
4.8%, 20 540 T 16.6%, 30 5AFET 19.7% & AHB
BED 26.8%, 67.9%, 100. 0% ZtEL EEOETFT 2RL
72 (p<0.001),
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Fig.5. Time-course of *H-thymidine activity in
the PCA insoluble fraction. The cells were
exposed to 10 (0), 25 (4) and 50 (A) xg/ml HpD
and not exposed to HpD (®) at 37°C. Mean
value from 3 experiments = SEM. ***p<0.001
vs. control (®) by Stuent’s t-test.
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Fig.6. Time-course of *H-thymidine activity in
the PCA soluble fraction. The cells were exposed
to 10 (O), 25 (A) and 50 (&) xg/ml HpD and not
exposed to HpD (®) at 37°C. Mean value from 3
experiments + SEM. *p<0.05, **p<0.01,
***p<0.001 vs. control (®) by Student’s t-test.

PCA &M 4 E ~ 0 *H-thymidine MEL D A & ix,
MK VT 5 FNET67.8%, 10502
93.8%, 20 £H4LIET 98.9%, 30 4HLET 100.0% &,

5 TRABICHEML, 10 5L4% plateau 12 L 7-
(B16). 10 ug/ml # 5 50 pg/ml @ HpD BE 12 B>
THXIRERE & F8E, 5 B CRABCHML, 10
LA plateau i3 L 72, %72, HpD O L& f:n
*H-thymidine ® PCA FI¥E S ENOR DA HIE L

oA L, 05025 W T25ug/mBET
69.1% (p<0.05), 50 pg/ml BT 36.5% (p<0.01),
20 ZHALEEIT B> T 25 ug/ml BET 70.6% (p<0.05),
50 ug/ml BT 40.4% (p<0.001), 30 SAAFIZ 1

T 50 ug/ml BT 33.6% (p<0.001) &, HpD 3K 25
pg/ml BLE Tt i LLLUEEOE T2 s h i,

LLEEY, HpD B 25 ug/ml B E Tk HpD 4Lig
D &4 T *H-thymidine OMMIPIEL D A & 4z §Mg] H358
Hoh, LIToRMEsIREOME, DNA, RNA B X
UVEHERADPDT DEEDOERTIX 10 pg/ml L
TO{EEE HpD 2HHEL 7,

. dye exclusion i%(= & % PDT BB R

#®at

1. HpD BE B L U BHEM o (K754
U'8)

HpD ¥ 2 ug/mlic T 30 S$FIME L 2B %2 5
SEE TONBE E1TS &, FHRTHOERICHES £ M
N &, SRR O RSB ORI > £
OB BED ST (K7T), HpD#EE 28 L Uf
3 pg/ml AEBIT BT 3 3 5 REEHR 1R D AR RO 4 TR

100 +

(% of control)

Proportion of cells excluding dye
o
e}
1
— by O
N / /
—e—t

0 1 2 3

llumination time (min)
Fig.7. Proportion of the cells excluding dye. The
cells were illuminated for various times at 37°C
immediately (@), 2 (0), 4 (&) and 6 (A) h after 2
ug/ml HpD exposure. Mean value from 3
experiments =S.EM.
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KB OZEC 2B 8 WRTH, 2 pg/ml BEIZ B\ THRE
% T95.0%, 2 KH% T80.4%, 4 BHET
59.6%, 6EERI% T 64.0% &, 723 ug/mBETLZ
nZEh 98.0, 69.6, 40.4, 26.2% &, NEREROKIE
R ORI ) ERMERO R BT Sl
3H-thymidine, *H-uridine % *C-leucine % ¥ OREHE
B E 2 B\ ERTHE, LWh 3 dead cells DFF
ELHEHETEEDE DR D AAPAUE CHEE52 5
LEZ oNTzDT, KRS 6 BRRTEE b 50%0 L
OHIRTEBE R &tz HpD 2 wg/ml, S 3 57
HMTENEPhOBAMAIBENEORD ALOER %
T

2 . pre-incubation time D FHEIIZNE I KIZ T &
& (K9)

ZhZhO pre-incubation Bz 51> T, HlRAERKRE
IR BOERBEE IR L (®9)., —
#, 0-, 2-, 4-8 X U 6-h pre-incubation Bz 1) 5
a1 6 BRI OMERF L Th T4 26.2, 52.2,
55.6 8L *75.1%TH Y, pre-incubation time DI
ErLyi, MEERREOLEMNTRD Sz, £
Ba¥& (%, 2-h pre-incubation BT I ¥EEEER 6 BRI T,
3-h pre-incubation BTN BRE4RMEI D, £
4-h pre-incubation B TIE X% 2 BE L Y 0-h
pre-incubation B i L LB EEMNTD s 17z (p<
0.01). T2 b b, HpD MLIEEM & JERE & TORERH
FHEX® 2L, dye exclusion FEiZ D <
SRS E BRI RSB BB S5 e,

2 1oo-§
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Fig.8. Time-course of proportion of the cells
excluding dye. The cells were incubated for 6 h
after exposure to 2 (®) and 3 (0) pg/ml HpD
followed by a 3-min illumination. Mean value
from 3 experiments = S.E.M.

IV. #BattE~0 PDT o8 (N10 5 LU 11)
density marker beads @ density gradient N4} 5
% 10 FE¥IZR L 7228, gradient NOHLESFIZE
BTG p o, FEBBHBIBL TR T (ALY
fraction 1 -1 3 DD FEMNRIRAIZEE X i,
10 FEHTRT X512, #I70% DM ELLE % R
7 fraction IICAE S W7z, BEEETIE, SHERR
(fraction IlI) A 10% WP L, KL EHE
(fraction I, IDAsEML 7, B1110-h B XU 4
pre-incubation B2 1} % fraction Il (%L E5HE)
(A X L R ORI LA TS, 0-h pre-
incubation B T3, XBEHESE L D S EMRER
8.5% & ERRIT(ET L 7208, LA 6 RSB A 4550
% LB EMALIE 33.7% LML . ZOBEER
BB T I3 L a0 & 6 R & TRBRERICELL
HETH-7 (p<0.001). 4-h pre-incubation B Tl

1004

~
. i L

Proportion of cells excluding dye (% of control)

w0l | !

L) \J 1

0 2 4 6

Time after illumination (h)

Fig.9. Time-course of proportion of the cells
excluding dye in the 0-h pre-incubation group
(@), 2-h pre-incubation group (©), 3-h pre-
incubation group (4) and 4-h pre-incubation
group (A). Mean value from 3 experiments *
S.EM. **p<0.01 vs. 0-h pre-incubation group
by ANOVA followed by Schefte’s mulitiple
comparison procedure.
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Fig.10. Relationship between the density distri-
bution and the cell distribution in a Percoll
gradient. Density in a gradient (&) was
determined by density marker beads (upper part).
Density distribution of the cells in a Percoll
gradient (lower part) exposed (©) and not
exposed (@) to light. The HpD-exposed cells
were from the 0-h pre-incubation group at 2h
after illumination. Mean value from 3 experi-
ments = S.E.M.
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Fig.11. Time-course of proportion of the cells
showing high density. (@), 0-h pre-incubation
group; (©), 4-h pre-incubation group. Mean
value from 4 experiments £ SEM. *p<0.05,
***p<0.001 vs. control by Student’s t-test.
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Fig.12. Time-course of °*H-thymidine activity
incorporated into the PCA insoluble (upper part)
and soluble (middle part) fractions, and the
insoluble/soluble fracton ratio (lower part).
(®), 0-h pre-incubation group; (C), 4-h pre-
incubation group. Mean value from 4 experi-
ments = S.EM. *p<0.05 vs. control by Student’s
t-test.
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Fig.14. Time-course of !C-leucine activity
incorporated into the PCA insoluble (upper part)
and soluble (middle part) fractions, and the
insoluble/soluble fraction ratio (lower part).
(®), 0-h pre-incubation group; (©), 4-h pre-
incubation group. Mean value from 4 experi-
ments = SEM. *p<0.05 **p<0.01 vs. control
by Student’s t-test.
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Abstract

Using Bp 8 tumor cells i wifro, cellular uptake of hematoporphyrin derivative (HpD) and
photodynamic effects have been spectroscopically and biochemically investigated to elucidate
photodynamic reactions in connection with possible changes in molecular form and distribution
of cell-bound HpD following incubation. The uptake was assessed by fluorescence intensity
(Aex 402nm, Aem 632 nm)of cell-bound HpD. The uptake increased with increasing HpD
exposure time rapidly until 30 min and slowly from 30 to 120 min. Intracellular HpD
concentrations increased with increasing extracellular HpD concentrations markedly up to 100
ug/ml and slightly from 150 to 200 zg/ml. No appreciable changes in intracellular HpD
concentration was observed for 4-h incubation in Ham’s F10 medium after 30-min HpD exposure
at several extracellular HpD concentrations. The cells were cultivated in the medium containing
2 ug/ml HpD for 30 min, and immediately after cell washing or after further incubation in the
medium without HpD for 2, 3 and 4 h, the cells were exposed to 570-640 nm light at an intensity
of 22 mW/cm? for 3 min. Studies were performed to determine the proportional rate of cells
excluding dye, cell density and macromolecule syntheses as assessed by *H-thymidine, *H-uridine
and '*C-leucine incorporation. Illumination immediately after HpD exposure resulted in a
decrease in the proportional rate and a remarkable shift from high to low cell density, indicating
membrane damage. Protein synthesis was severely reduced while DNA and RNA syntheses were
unaffected. With increasing intervals between HpD exposure and illumination, no significant
signs of membrane damage were observed, while protein synthesis remained depressed and DNA
synthesis was also reduced. These time-course changes in the photodynamic effect indicated
changes in intracellular HpD binding loci and/or cell-bound HpD molecular form. These results
were thought to be important when considering the optimal photoradiation point after HpD
administration in order to obtain the maximum photodynamic effect clinically.




