In vitro Studies of Combined Effects of
Adriamycin and HpD Photodynamic Therapy

&8 jpn

HhRE

~FHH: 2017-10-04
*F—7—NK (Ja):
*—7— K (En):
YRR

X—IJL7 FL R:
FiT/:

http://hdl.handle.net/2297/8239




FRKEHEEFEMEE H99% H6 5 1135-1143 (1990) 1135

HAFEEECHT B 7 R 7~ Vo #ED
BRI T 2 EBRrsE

ERREEFEBREBFME (| REBBHED)
B B
(SFRE 2 €127 14H 2 14)

PUREH & LTI AR & O OHRBOE D BEBAOITZE & LT, KK-47BE t e B o SRBR 25 7
KBS 7 KD 7~v4 3 (adriamycin, ADM) OB DA % £ BB E i+ 3 ¥R K|
{(hematoporphyrin derivative, HpD) % FJ\> 7c 361722005 55 O RIS % 4234 L 72 . KK-475 8 ki
R 5 ml (500 cells/ml) «=, 100« g/ml #E D HpD £0.5u g/ml BED ADM % Zh 24, 30457
BEARLE L 72 ADM & HpD O#E5IEGOZ, 2%9, ()ADM 304 FlfFEEALER 4 BRRI% HpD %
#5., (2)HpD 304> f#FFE4LEE 4 BER%2 12 ADM %485, (3)ADM & HpD D 3043 i} [5) B 45 4 AL L 4
5, TOMIA HpD BEDZE L% HpD OHXMEL SHEL TiFo7. ZORE, HpD OMIIEAR
VA&, REBEFQ<D<GDIEIZEL 2D, D@ Tils ADM BEDOREK L 3z HpD Bt A
HEBA L. ®iz, ADM & HpD 0#5IEMOZEWIC L 3 ADM DFEHIEEIR % 2 0 = — BRI
KOBEL. ZOR, ADM OBHIIIZR () <()<@)OMET HpD @ & DBl SRy, & 54z,
FISEFIGERRE O v — ¥ — IS & 2 SRR I D SR L7:. ZORE, ADM OEBE
BizBW»T, 630nm 7ov I EHE L —F —HEEHEFO (LB, 488.08 & U514.5nm 7 oy L—H— 3
RHBFO(1)6 & CR)BHZ 3T ADM 885 & U8 HpD EEEC b L, HRSHISIE O RA 5
o, $hbb, ADM & HpD OBEEMNOE I DHEOMBNEEDOMICEHNED S
h, COZEBBAE v —F—XBHEIC L3N EHBRBREOHAEDRIEEL T3 bDEE2 5
niz. #-7T, ADM ®DRAAH I HpD #4550, BEH LTS 2 210k 9 ADM ke h M &
DEd REFLHAMENE NI D EE LN,
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B, dJ7%¥ %% (photodynamic therapy,
PDT) i8R EEO—D L LCEB S, BESRIC
BOTHEMTOATWE2, L L IEREEIT
BORFRETHY, BREBL*LEEBL L TaT:
58, FUBLEREL P OLERE L OANER S
NENETHSL. 7FY7<4 3> (adriamycin,
ADM) i L2 HUBLZBE E A~ b RAL 7 4 Y V5
E & (hematoporphyrin derivative, HpD) iz & 3
PDT 0ftf%i#iz ADM & HpD 0551, #&5
IBFED &b 2o MEOBEROHMBNI D AL X -

Abbreviations: ADM,
photodynamic therapy

adriamycin ;

THESNZZENTFHAIZAS. LhLiss, BE
EFTOLIB, ZOWAHMRCBE I 2HEROZEIE
FFLilamER D Ad L DBBRIRIE LA LRESATYL
W, kXY, #4id HpD 8 XU ADM ofilaA
WORABICDOWTHELTERLYY, 22 T4E,
ADM & HpD OHtREOZSIER & MR DA &
OREFREHESPIZ L LT, PAT Y L—HF—B IV
BRV-V RS L 5t P SRR R
KKAT"" 233 5 35 R 2 e L, sigbe s
B RN FRERE L ORISR O BRIGE O LB

HpD, hematoporphyrin derivative; PDT,
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HpD T % H % (Photofrin II) & Photofrin Medi-
cal Inc., (Raritan, NJ., USA: ##Ei22.5mg/ml, ik
4% dihematoporphyrin ethers % 75mg/30ml &%&) @
BEEER L. L7V T7=A ¥ (ADM) X

BRRE (), =) »ofean b0 2EAL

7. BEEMNE KK-ATIRSEE W T MREERE LY
F U - BB 2 SRR T U A BT L Rk T
H2"

n.x &

1. EEflEs L UEERE

KK-47#1821320% B R M % (Micro biological
Associates, MD, USA) & #i A ¥ HE & L C kana-
mycin sulfate 50u g/ml 2 &H L 7280% Ham F-125%
o (HABE (BR), BR) 543 FCABHERER
WV, 3TCICTHREEE L b 2 RBRCHEL .

2. MEEME KK-4THEw 8172 ADM OB DA
A

KK-4783M81220 4 g/ml @ ADM % 305> fdifEf
AL -8, BMXEMEERRY L HEALZ SVl
FEETol. BEWE, HXEBEMIXY R T A
IMT2-SRF & (VY >, (BR), ER) 2HWw. F
#LB X LT Green-band D/NY FNR T 4 LF — %6

ALEBEKAES > 7% H W (540nm).

3. KK-47#ifgic B} 2 ADM #ET O HpD
O AP

KK-474Hfa #2898 5 ml (10" cells/ml) &, 1004 g/
ml #BE®D HpD +0.5ug/ml BED ADM %, T
DIEF THSGEMLE L /2. (DADM 303 REfrGE 0=
4 B2« HpD % 305 MFsGTALE, (2)HpD 30434
GEALEE 4 BEfHIte W ADM %30 THEGALE, (3)
ADM & HpD DRG0 MHRFFLE, 21To7.
37°C, SURBMAAKBRBRTIIMOTER,
1,500rpm T 3 SRGE L, FC-2000 T 2 MEE L, 3
ERS5ml wWEEHE S ¥, #laP HpD OB E 2 #
H4rHEEFTAII850 (AL (BR), HE) K CTHEL
7.

4 . KK-4THifg w3 % ADM Bk X UF HpD #
A ADM oZMifaziR

KK-47#BBR R (500 cells/ml) % 5ml 27 #
gER)ZF L oREHEERE (Corning, Co., Calif,
USA) HEL, EEBED ADM 2Nz 37°CT3054
fALEE%, 1,500rpm T3 ARELTS. D2WTH
ml @ FC20¥BRRICHBHFES ¥, HEMBREETIR60X
15mm (Falcon, Calif., USA) # BT, 42 A Ak
#500 cells/dish & LT, 5 %CO,, 37°Cic C14H A%
BEREFTOI0=—BREMICL D lAERE S
RKjz. 2wT, 100x g/ml ED HpD %37°CT
AMIMDAEY, MEROMVAABF2ELT

Fig.1. Fluorescence photomicrograph showing ADM-containing KK-47 cells.
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HpD #F T8} 5 ADM D4LEE %17\, D4t
BERASRCOWC L ERBIC I o —BREIC L D
MAERREEHLL.

5. KK-47#ifgiz 349 2% HpD % f 72 PDT O
HARRLR

500 cells/ml #E D KK-ATHAIEHEE 5 ml 12100
pg/ml¥ED HpD #37°C, 3053 RIALEEE , & LM%
2172 . 2uT, BEAREEESR L THMW/ em?o
7T (Model 170-078), (Spectra Physics Inc.,
Calif.,, USA) B X U 15mW/cm* O 7 L o v 5L —
#— (Model 375-03), (Spectra Physics Inc.) # fi\>C
FNZNI0W (1.35] /em?), 608 (2.7] /cm?), 908
4.05] /em?), 120% (5.4 ] /em?) BB 21T - 7. 1B
54, 500cells/dish DAEZGAAWE L LT, 2:8M%
BAABERZIT, aoo—BEEIC L DHIERE
Rz

6 . KK-47fifaicxf+ 2% ADM DM IEBLIE,
ADM B LU HpD HFRIC & 5 /15 098840 i sh 3
< 500cells/m] & KK-#HiME#ER5ml 2100 4 g/
ml #ED HpD 8 L U0.5¢ £/ml 8D ADM %41
BEF2EZTEFAZRITCTINMEEMDAZES .
BLYEEE, LEL ROV -V —RRES & OB
eI CERBET 21T - 72 500cells/dish D % A %18
BT, 2:EMRBYAEEE, 2o -BRECLD
WIEREREEL.

o4 1

I. SXBMBEC & 2404 ADM BENEBE
20ug/ml BED ADM %2205 DA £ ¥ 72

IADMI=10.ug/ml,30min

588 kk-47 cell, Aex=G-band
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Fig. 2. Fluorescence spectra of ADM incorpo-
rated into KK-47 cells at each excitation
wavelength. The cells were exposed to 10
# g/ml ADM for 30 min at 37°C. a. u.=arbi-
trary unit.

KKATHI * HABEME T BET 3 LR 1 ICRT &
&< ADM OFREHEMEELL THE L2 FLICSHEL
THD, HAENCB VT HEED ADM #erEes
=¥ (VAR

II. B2 ADM D#HERHER2H b L

HABERBETCREOEOKETHEL 2 IBOMBERN
ADM DHEEFNKART bAERREE LR, 588nm
ZE—27 & L5548 & 10628nm 2 shoulder # & T 3
HHERENARY MV BEESH: (F2).

Il. KK-47#B21= & % ADM % FTo HpD 0E

N A &

KK-47#if8 iz x4 % ADM, HpD fisEs] o &5 5%
DEV, D% D (18) ADM 305 LT 4 R
& HpD %303 RIRHFALER, (2 #%) HpD 304 ARk
B ARBMBC ADM 2300 Mo m, (3 8)
ADM & HpD #3043 MR ZFEHELE, wBWw T

(HpDI=100ug/ml,30min
[KK-471=1x10%cells /m!l
1. ADM—>HpD

2. HpD—>ADM

3. ADM+HpD
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Fig. 3. Fluorescence intensity of intracellular
HpD. The cells were treated with three types
of combination of ADM and HpD, (1) ADM
followed by HpD treatment (ADM---> Hpd),
(2) HPD followed by ADM treatment (HpD--
- > ADM), (3) Simultaneous treatment with
ADM and HpD (ADM+HpD) The cells were
exposed to 100x g/ml HpD and 0.02, 0.05, 0.1,
0.5, 1.0x g/ml ADM for 30 min at 37°C. The
HpD uptake was large in order of 3>1>2.
Statistical significance of differences of the
three groups is represented by ¥ (p<0.005)
using Student’s t test. Mean value from 3
experiments + S.EM.




1138 ]

HpD O#IBIPBE 2R L7 (K3). #Eiio ADM
WEICK L, HpD D HLIEE 2 &tacERIL 7.
ADM BEE$30.02, 0.05, 0.1, 0.58 X U1.0u g/ml
DS OMER HpD D®MEER 1B TREAEN
6.71, 6.92, 6.78, 6.0, 5.06, 2WETIXEILERN
4.88, 4.15, 3.88, 3.25, 2.87, 3IWETIRITIAEN
6.80, 6.92, 6.80, 6.51, 6.90TH 7. ZODRER,
(3E)>(139)>(2 8 OJET HpD OMIEAEEIE
Sl h, 3BOMTHITENEREENTZ DAL
(p<0.005). (1%) & (28 TS5 ADM BEDH
ket HpD D AAZRA Lz, BiC (28 T
& ADM OIE#ES & b HpD B0 AH DB D
547:. ADM £EF T COHIEN HpD #EMHl2 &
LRTHo (28 OBFE BT, HpD OHMEH
R~y P NLERAICTET. IOEBCBVTRERS
ADM EED FET 2 v HpD O#HEHE DK
T, TabbHiENBECETHHED >Nz,

IV. ADM #¥+ & F ADM, HpD AR

MR

ADM OHESXER B XiEs HpD OEM 2ME
T39I, REEKE O ADM EBUEFOMRER
RefgEic 7oy b L, ADM BEEULEROMEA R
T r100x g/ml O HpD 2 HHAKS L BOMER

Aex=4035nm, HpD-=-ADM
1 (HpDI=100ug/ml, 30min

7 1. [ADMI=0ug/mi, 40min
002

6 005
01

(3,
1

05

2
3
4
5,
.\ 6.

»~
1

w
1

N
I

T

(@]

Relative fluorescence intensity (a.u)

] ] |

600 650 700 750

Wavelenath(nm)

Fig. 4. Fluorescence spectra of intracellular
HpD treated with (2) HpD followed by ADM
treatment (HpD--->ADM) at each excitation
wavelength. The cells were exposed to 100
u g/ml HpD and 0.02, 0.05, 0.1, 0.5, 1.0« g/ml
ADM for 30min at 37°C. A ex.=excitation
wavelength.

R EIC/ER L7 (K 5). ADM BHuz X 2 #ifasE
BE$199.0, 94.9, 76.1, 6.48 X UV0.2%DHED
ADM, HpD &R ST 3 HMRERER 1BETR
zh 28100, 86.3, 64.0, 9.1, 1.1%, 2BETiEZh
#189.8, 78.2, 52.0, 11.9, 0.6%, 3EETIRZh*
1108.0, 85.9, 88.2, 23.4, 6.9% TH-olz. ZDH
B OADMEE0.5x &/ml BBV Tk, MlR4ER
Ll L LT A EHEOMMERRHBROME
RHLTWThOHFAR S W T b L REHR
{#—710), 2), Q) PEEIERERNTHo7:
(p<0.01). &5 MM HpD WD AAMNED KT
Bol: (3E) OEERBRNTH-T. ZDOIEHH
HpD & ADM OHEBEHR BB S5 Z LoRE
ahiz.

V. ADM o EFHR L, ADM 31U

HpD #tF PDT (& 2 HEBEHRE
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Fig.5. Survival curves of KK-47 cells treated
with (0) ADM alone, (1) ADM followed by
HpD treatment (ADM--->HpD), (2) HpD
followed by ADM treatment (HpD- - ->
ADM), (3) Simultaneous treatment with ADM
and HpD (ADM+HpD), in the dark. The
cells were exposed to 100x g/ ml! HpD and
0.02, 0.05, 0.1, 0.5, 1.0 g/ml ADM for 30 min
at 37°C. Each surviving fractions of ADM
treatment of 100, 94.9, 76.1, 6.4, and 0.2%
corresponds to 0.02, 0.05, 0.1, 0.5, and 1.04 g/
ml ADM concentration, respectively. The
degree of cytotoxicity was high in order of
2>1>3. Statistical significance of differences
of the three groups is represented by 3
(p<0.01) using Student’s t test. Mean value
from 3 experiments+S.E.M.




T FHIRE: £ U2 B L OpERHE 1139

ThVIYBEVTLIT yEBRL —F— kB0 TRE
HEMZ, HpD & ADM oBIR{ERIC & 3 0EE #
NEFREEICOWTRE L @6, 7). 71
IRV — W — SRR H30, 60, 90, 120005
&0 ADMHpD &GS 2 MiaEEBR L 0 8
Tk ENZTNI5.1, 87.3, 91.5, 78.7%, 1HTik#
nEh57.7, 31.8, 27.1, 14.3%, 28Tz zh7zh
77.6, 73.1, 86.7, 78.2%, 3METIXZhEFNTI.5,
70.7, 71.2, 65.3% TH ot IORBE, TATLE
F v —F—630nm FRENE FE U BE ik (18 i«
BT, M6ONBEHMAREBRRBR T b
ADM Eihfis & OF HpD EMBucthL, MlgEBx
HARDME & DI % 4 25 BABIRE O RIMHRD &
., 0Bl E D BEEERIC v Tid (18> (3 B
>(28) OIETHD, 20 3HOMCHEhEE:
VED SNz (p<0.005) (M 6). ADM BB &
HpD BB HAIC & 2 ftARMELIR 2wt 4 3
ERL, %7, WEOMIABREOR 2 R HEHE

Ar-dye laser (15mW/cm2)
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Curve 0. ADM
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Fig. 6, Survival curves of KK-47 cells after
treatments with HpD, ADM, and photoirradi-
ation using an argon-dye laser light (63045
nm). (0) ADM alone, (1) ADM followed by
HpD teatment (ADM- - - > HpD), (2) HpD
followed by ADM teatment (HpD--->ADM),
(3) Simultaneous treatment with ADM and
HpD (ADM+HpD). The cells were exposed
to 100 g/ml HpD and 0.5 g/ml ADM for 30
min at 37°C. The degree of cytotoxicity was
high in order of 1>3>2>. Statistical signifi-
cance of differences of the three groups is
represented by ¥ (p<0.005) using Student’s t
test. Mean value from 3 experiments+ S.E.M.

VOB TH ISR, = DMEL LS & IEHEEY
RC, COMBLUT % 5 MHBHE L 2309, HoTH
8TRT &<, ADM #Mif## s & o8 HpD Spen
MIRERRMBE T ZN 08, OHL L, MEOMH
JEEBREOMEO L L TEHT 3 & (18) cBLT
BHEIRBTED s le. —F7ALT A+ v —
Y-St REA R 2330, 60, 908 X 1208 0HBE D
ADM, HpD &R 2 MBEBR 0 BT’
TNZENBL.6, 63.1, 42.4, 40.0%, 1HTIxzAZ
146.5, 44.6, 21.5, 3.5%, 2BETIZENZHIL.5,
81.6, 85.1, 79.8%, 3T Zh2h30.8, 22.4.
16.6, 6.0%TH ot (7). ZORRE, 7T 4
AV —F R LBEICREI TR I ¢
(13) DA %5F (38) wBWTH ADM Mds
& U HpD BIHFHICEEL | A 72 SRR 5 0 sk 8
Ao, ZOHAMRIZ LEOERICRH 2 ITHERN
EEZON, (1H)=(3H)> (2 ) OIETHEME

Ar |aser (45mWicm2)

~

(8]
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100ug/ml HpD
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Fig. 7. Survival curves of KK-47 cells after
treatments with HpD, ADM, and photoirradi-
ation using an argon laser light (488.0 and
514.5nm). (0) ADM alone, (1) ADM followed
by HpD treatment (ADM--- > HpD), (2) HpD
followed by ADM treatment (HpD- - - >
ADM), (3) Simultaneous treatment with ADM
and HpD (ADM+HpD). The cells were
exposed to 100z g/ml HpD and 054 g/ ml
ADM for 30 min at 37°C. The degree of
cytotoxicity was high in order of 1=3>9.
Statistical significance of differences from the
three groups is represented by (p<0.005)
using Studen’s t test. Mean value from 3
experiments+S.E.M.
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Boni. Z03BEOMICEEEAEEESRD S
ni p<0.01). FL7rarA4 F v — ¥ = E
CBWTIE ADM BB BT b E 9 O R
faARRhRIoRE NS & Y ADM O B RBAE A
X AR R SR TE .

% &=

EEE, FERHEE (PDT) IR AT A
2hoohbhHELTOY 19824 DAk 3R 7E MBS BB o o
L PDT »4T-> T &7z #E3K, PDT Tl 2cm LD
BNEE 2L ERY B I L REHTHL L EINT
By, $RZALTOESTL LIELEEEOERIE
2EWH DM, S, R EFUBLERER L OHRAE
Bz B33 PDT OBEREEHFL TEOHEMRE
MafLi. COMEOEMITEBERENETHS
ADM ® B bemEs e LTRAV 20 TR, K
BRI LTRRELDAVSRTWS HpD WO T
22 Lk DRAFHEBROMEEREBET A
b3rE25h5. ADM & PDT O#FMBIc2WT

Ar-dye laser (15mW/cm2)

100 g
50
T
°
§ 10
- Curve O ADM
s 5F 0" HpD
; 0’ Curve Ox0’
< 1 ADM-+HpD
n

! | 1 4
0 30 60 90 120
Irradiation time (sec)

Fig.8. Survival curves of KK-47 cells after
treatments with HpD, ADM, and photoirradi-
ation using an argon-dye laser light (630%5
nm). (0) ADM alone, (0) HpD alone, (0")
Curve 0x0’, (1) ADM followed by HpD treat-
ment (ADM- - - > HpD). The cells were
exposed to 100z g/ml HpD and 054 g/ ml
ADM for 30 min at 37°C. The degree of
cytotoxicity was high in order of 1>3>2.
Statistical significance of differences from the
three groups is represented by {p<0.005)
using Student’s t test. Mean value from 3
experiments £S.EM.

Dougherty'®iZ ADM & PDT L OBEREEEZT
HREEEEHC ST PDT EHEBERICIEL, E
EEMORE&H TEVERRICHERD Sl L]
£LTw3s. —5, Cowled 5% Lewis Fiifaififak
U Raji #ifa% F\» 7254 g/ml #ED HpD RU20—
200u g/ml JWED ADM % FEEHLEE B RERIC L
2600—650nm OMEBE £T v, 7 o ABEEEBRE
(Chromium releasing assay #) 2 & D#RET L 2R
HEREMIZ BV TIE ADM & PDT O#ABRIBTR
ThorBELTVD. RBL RTUBEFRER XN
HEPRE OB HREE LS A 5 LTHAROR
EEIOWENEBE»ERCHET S ZEEREE
2, Bt eED. SEOER»S, M3, 4WFT
L5 iS5 ADM B 4RTE L CHIAZA HpD #RES
BrTaszepBEepkok. Tabb, Cowled
& HSEEV 7 ADM #BE20-2004 g/ml &\ 9 FLERIE
W DT, MEIF~D HpD OE DA A5
HansAREELZE LN, BBRERNCSLTHED

Ar laser (45 mW/cmz)

c
2 05 ug/ml ADM
g 10 100ug/miHpD
- Curve 0 ADM
S S5 0" HpD l
2 0" Curve 0x0' o1
g 1 ADM-=HpD
& 3 ADM+HpD
1 | 1 1 |

0 30 60 90 120
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Fig. 9. Survival curves of KK-47 cells after
treatnents with HpD, ADM, and photoirradi-
ation using an argon laser light (488.0 and
514.5nm). (0) ADM alone, (0" HpD alone, (0”)
Curve 0x0’, (1) ADM followed by HpD treat-
ment (ADM- - -. HpD), (3) Simultaneous
treatment with ADM and HpD (ADM + HpD).
The cells were exposed to 100u g/ml HpD
and 0.5 g/ml ADM for 30 min at 37°C. The
combined cytotoxicities in the case of (1) and
(3) exceeded an additive cytotoxic effect
(0x0%). 0x0’; the additive effect on cell killing
between group 0 and 0’ is expected as the
product of the individual surviving fractions.
Mean value from 3 experiments+S.E.M.
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PHRASIREIET 2 B0, SERL 2HEO L Y
& ADM BESOBERESERTH 2 2 LHURE
shil. FLHEFORESHEFOEC L3N
HpD BEOZEL 2R LR, (3B)>(18)>(2
) DIEEL 2 HpD OXMBER S £ LR CIESE
THFENI bOLHETFENT. Lo, —~HicBun
T, HpD MERH»BELPHLES (38 o1, ™5
R & 912, ADM OFEEBERIE DS b M 114 Hs
BmOoniz. Tabb, HEEE L 2MEA HpD
OBERAERED» S, HpD Iz & 2 LR E R s RIS
ENBIEMICHE ST ADM OHIESSE -8+ 2 40
HIFRA TR E NI, T2b%, HpD OHPIER D
Ad & ADM OFIEBESIR I T 2 MEER O E
BEAEHE > T, ADM B X1 HpD #HIc & 3
PDT ZIRVBREShB D EEZ bz, K
BT, bR U il E B o EEER %%
AT e eI, V—F—RHBEHET>BEBED,
HpD ©PDT, ADM @ PDT i & tf ADM D#ilEE
MROGRBRMBEHREREFT L. 2ORBE, 7o
YERL -V -RBEBICBTS (1) 52070
TV —F—RBERICE TS (18) BLU (38
28T ADM BMfEs L O HpD BBtz b L%
HRMESROBASRED SN, 512, 2EDE
BRicBWT, 7oy v —#—Eatic L h ADM &
MERIC B VT b B B REM O ¥ R R
BPEDsSNI. Tabb, HpD- ¥R L 5 PDT
& ADM OHEEHRICNZ, FhBSHEEE2E T
5 ADM 2BEHBHIE LT7 N T o b —F —%is &
DABHE RN, ENFEDENETE L RE s h
. SEIOEED SEBEMN B3 HpD-PDT,
ADM #HiR{bE s L v ADM-PDT O#tREED
BFRAMSTRBENL. &8, TheDEOT T
(1B ROV BEWTH 7. LEOREE®S, 4%
SIERLGHAAESHIINL L OBBRENB LV
ERNEBY A EEED 2B NN IR LELNH
2EEbh3.

3 Bl
ADM & HpD #Hu:7: PDT OREENIZH T 5
KK-47BS bt s S Bl o v 3 B R %, (1
) ADM 3053 [FeSEALEE 4 BRI 1C HpD %1855
(2 %) HpD 305 M1{ #0407 4 BRI 4% 10 ADM % 4%
5, (3%) ADM » HpD D305 MFHEALEE 5D 3

FIZDOERML, UTORE L5,
1. il ADM OFRBHENE EE L TEERLK
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Abstract

The cellular uptake of adriamycin (ADM) and a hematoporphyrin derivative (HpD) was investi-
gated using a fluorescence spectrophotometer and KK-47 bladder cancer cells in vitro. The fluores-
cence of the cells incorporating ADM was seen in the nucleus and cytoplasm and the emission peak
was seen at 588 nm with 2 shoulders at 554 and 628 nm. Three types of combination of ADM and
HpD; (1) ADM followed by HpD treatment (ADM — HpD), (2) HpD followed by ADM treatment
(HpD—# ADM), and (3) simultaneous treatment with ADM and HpD (ADM+HpD), were studied
in terms of cellular uptake and phototoxicity. The HpD uptake was large in the order of (3)>(1)>(2).
The HpD uptake decreased with the increasing of the ADM uptake in the case of (1) and (2). Thus,
the cytotoxicity of ADM was thought to be inhibited by cellularly incorporated HpD, in the order of
(3)>(1)>(2). When the cells treated with the 3 combination procedures were irradiated, the degree of
cytotoxicity was high in the order of (1)>(3)>(2) with an argon-dye laser (630=% 5 nm), or (1)=(3)>(2)
with an argon laser (488.0 and 514.5 nm). The combined cytotoxicities in the case of (1) with an
argon-dye laser irradiation and in the case of (1) or (3) with an argon laser irradiation, exceeded the
cytotoxic levels of ADM or HpD treatment alone. These results indicate that ADM treatment, fol-
lowed by HpD and photodynamic therapy may be the most effective combination therapy for bladder
cancer in vitro.



