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M A AAR Lo B B R RTD B, B FW MM TE T SRR P IR SRS o 0h ok 47 A
iRt BRI e H R KIBEM, SEMF—RMM A4 Photofrin II (DHE)LL,
LF-019 fip M RN (Y-HPD) M5B B %, A RAT Trypan blue HFRE 5 8 M

 EBEREAREERRAHINLHERBYE, RRAHSHERE TN,

XA MRS LY XD HERERM; MBREKF

i AhsbkAT 4 4 (HPD) B4 Y SUE SR B i fe i °. T LA T, HPD
RS R M4 MEE A R A RRBEAP, XEERE HPD ZARMIMFREH RN,
EAEX BRI A TR E AL W R GsT Sl Rk TR, MARSREA THHHRK . X
Ahsik II(Photofrin II)& Dougherty %583 4 Ay i i ik M HPD whoy Bf— 445, RA
- EHR, AR, REAEBRERAY, ERILEHAEENNE _ROIMKATEY.
A LREOEIME 1T {0 PRIER 2G4, BB T JLFNE ik SR LA AT 2 % /DR Lo #E
B ammamRR B BaFEARGEHHEREEM, HxEARE RSP ETRMK
R EIMBUMEE MRS BETTRIHER, '

BE5H&E

MIE L. ME DBA/2 MR B4 K, g 4 XA Hank’s R (HBS) 3t
WP RRME, ZSH0EMEKE ZBRIAREHE 102/M-i5# HBS R &K
H. S5MERE B KA & 20% /4 MK o-MEM BREER, CERERL 12em® fy
BRI H PR 1~2x10° MEREE 5%CO, BB 37°CHEF 4 X, FMREIGER
BE, BEHE 5-7x10° MRE#HTXR. '

#5% Oenpsk 11 X #R Dihematoporphyrin Ethers (DHE), Z3:H Photofrin Medical
Inc. B &, {3 Dulbecco’s BEM 28 mpiik (PBS) BEEZE 1 mg/ml, $HM b Bk(Y-HPD),
B HA-308 fiip A L HIZ5 Rt LF-019 hRFTARE M. 0L PBS fl% R 1 mg/ml
BHKETRE ©°CRERT.

MIREISWAETE Loy o I8 BRR 1~2x107/ml &, A HPD il fil 2~16 pg/ml,
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ST°CHRIA 1 /M. BB RZIISECR 5~10 x 108/ml B, 4y LT M b M 2 ml#4F
JH. Bis MNE7E FE R EUIL S5 I HBS 2i—i, & 10%/h4: M iE# HBS 2 ml, HPD #
i 2~16 pg/ml, 37°CLRIE 1 /NHEBEZZH, SN2 ml 10% M HBS Bt fTEME.

FBEM B0 W BEITEHAR, LKA 395mm, R EHAS5em bES
BB, SERHGERRITEHES, SRE 30~40 K. EBREZE TG,

HRRGERE LRSIHME KSRKE KSR, 2/DHF L, 8K AREHRE
b 0.1%Hy Trypan blue Jufs, By 4N FRIA 0S8 MITE T ABKITHER AW, BH
Trypan blue ¥ufs, HAREHREBOHAREARARNESURT. E—KRAHK
AEEHBAR, MFEAEFREALRFREHYE, SHRBEREY 3~5 %, YK
BARREELE. HTHRELSHEFRENEARRAG ROTRYE, ARBERIE Ly,
HMFIR-4 DBA/2 /hRIERD, RBPROEERK.

T B g R

() mF. XBHERXREHEREXNFARENEE
Lz AR & Mg/ HBS AL X 3x107/ml f &k, im A 10 ug/ml ) DHE & Y-
HPD, £ 37°C 1 /MBH/SiE4AMREEth 94% TR 75.9% K 52.0%, HUHREBRHE, 2K
SN RHERSFEL., #—FRERA,ESHSGY, RiFT HBS figdis 37°C
TREWFL:. £ HBS fifmA 10% /4 mEME - EHRPERGE L,
A& 10% fn#E HBS K40 e & fn 10 pg/ml i3 DHE 3 Y-HPD 37°C 4b # 1 /) it
J&, RAEKRELHBELRGR2), RERELLEHRE P LNARALHEE R X B, &
_HBS A 109 /D=1
Lizo 412/ 10 pg/ml DHE % Y-HPD % 37°C & ¥ 1 /MR, B2t B 5~30 4

Tab 1. The effect of calf serum (CS) on the viability of L,,,, cells suspended in Hank’s
balanced saline (HBS)

HBS without CS HBS with 10% CS
No of living|No of dead| Viability [No of living|No of dead| Viability
cells 10%/mijcells 10°/mi % cells 10°/ml |cells 10°/ml] %
Before incubation 11.5 2.25 83.6 11.4 1.90 85.7
37°Clh 12.9 3.50 78.7 12.6 2.45 83:7
37°C2 h 8.20 4.10 68.5 11.9 2.95 80.1

Tab 2. The viability of L,,;, cells suspended in HBS with 102 calf serum and treated
with HPDs in 37°C for 1t h

Cellular viability

Concentrations of HPDs ug/ml

'DHE . Y-HPD
-2 92.9 : 87.2
4 . 91.9 87.1
8 89.8 90.4
16 92.9 91.3
. _’ Control 86.6 92.6
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Bh, KRSt 5 srphet, A Y-HPD fn DHE X3 ASZAERO IR 20 B TRy 50.85¢ F152.5%,
10 PRt it — 2 TRek 8.47% f120.0%, {HR, MEMHMRIERE 20 f1 30 5, A
BERBH# -5 TR, REE 10~20% fokE. HHRS 10 252 RAESpLBRAR
ERGBEL,

X, MRARMNEMARA Trypan blue Ju@a i $. FRIAE ST R P4k
A-BHpEEe, REAETRAEHESERMRHETSRGEM, L 4 A 2~
16 pg/ml iy DHE g% Y-HPD %3568 10 5h, RGHaREKE $2 30 2, 2 /MM
4/NB TS, SRNE 1. A Y-HPD SBMMRERIG 30 25rit &, SR R G
BRIEsES, 54/ RS METIL, B, H DHE SEGHN 30 £ 8h/E Sl
REZBH, 2/ BS54/ MHRGRBBRR. BT 2 /065 4 PHERESREE, WTE
WHREKE 2 /MHEEaRRGES B,
(=) DHE, HA-308, Y-HPD f1 LF-019 ;E{ MR

A1 10 pg/ml HPD i Ligo KA BRIT RS AR, XS54 R iED
WXRARRLE 2, RAZGHMAREREBEHARNESEREESEX BAL. KSHHASERE
BARBEE TR, EFREHENEHRENLAE I FBBE/DHER. EHTHED 3 460
#i, LF-019 B84, Y-HPD k2, DHE %3,
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Fig 1. Changes of the mortality rate of Ly, Fig 2. L;;;, cells exposed to 10 pg/ml DHE
cells at different times after exposure (+),Y-HPD (o) and LF-019 (x), and
to HPDs and light light, the relationship between irradia-
Y-HPD: ¢ <wcie e 30 min, « o 4 h tion time and cellular viability is sho-
after exposure wn. The viability of cells treated with
DHE: aceeeen a 30 min, x x 2 h, light (O) or HPDs alone is higher than
a4 4 h after exposure 90%

Lo SBNSZE A R Befh HPD S b5 LM 10 53 5h, k@ hKE 2 DEEL Try-
pan blue MMM E, LRNA 3. Y-HPD £k S RNV Baxksh
D, Y&k EHh 8 ug/ml Bf, Y-HPD i5#ER#, HA-308 Xz, DHE £, X
4w Bk 16 pg/ml i, HA-308 fyfEfl 5 Y-HPD i, DHE {igZ,

A Bis MiRIERLIARE, MBHEFEHELE 4. EHLLEMN 4 FiZdD, UL LF-

019 FYERI B3R, 16 ug/ml B R ORIR 10 S 5hRIEMARE /DT 3%, DHE,HA-308 M Y-
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Fig 3. The photodynamic inactivation of

Lz cells treated with DHE (o), HA-

308 (a) and Y-HPD (o) and exposed
to light for 10 min
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Fig 4. The photodynamic inactivation of B 16
cells treated with DHE (+), HA-308
(a), Y-HPD (o) and LF-019 (x), and
exposed to light for 10 min

HPD 3¢ B 16 AR R 53¢ Lo o WML, DHE EAMARE. RIBE 4ER,
DHE 3} B, 40} 3% {5 fE R IC5, £9% 8.2 ug/ml, HA-308.Y-HPD #1LF-019 fkik# 6.2,
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Fig 5. The survival time of mice received 1x
10° L,,,, cells pretreated with 10 ug/ml
HPDs and exposed tolight for 10 min.
A: LF-019, B:Y-HPD, C: DHE, and D:
Control(light alone)

it

(=) B DHE, Y-HPD, LF-018 & 3%
R L ARSB/DREREN D REEH
8] &t 2 o)

Lo MRS H 10 4 g/ml ) HPD
FI7 37°CHEM 1 /bR, BEXF WEIEH 10
2%8h, RIGH KA 10 R DBA/2 MRIBERIE
S, BR/AR 1x108 A48, BXK I8 Fh
RAIFEER, B 5 HFHRE EROEA,
LF-019 /MR 7E 60 KA 14 REG, &
B h £ R 48 ., Y-HPD f1 DHE 4
aRFEARMZRPRAENE N RAE
18 RNLMFAL:. miEHNR WFE ERE
Ll 60 Xift, WixtiR4, DHE 4], Y-HPD
AMLF-019 AN FH HFIBERE K KN
14.6+0.3 %, 30.4+4.0 K, 42.2+2.8
FF149.9+3.8 K,
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FERFIT i RO AT s M RS 4R A 1k SM RIS R 5 fE R B R R A S R %, IIREE

BHE®, MEME LR Trypan blue HRRRET,

BFHFRE AARE, REFR

B APPHEEFRRATO, —RAAEIMNKARERTRAERT™ & RER. EL
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—HBEIGEMAR, TUSELR, FARABHRSHLER, JIRAREESRZE, 0
Mim T ERAL, RERMHBEHHSRARECY, hTFEREEBIE BEA, A
Trypan blue HERIRIL AR S 82k Bk 4R MG 245 A 23828 HPD #1536 AL BE A
Ly AN /DRI, ARGIEHELLF-019 218K, Y-HPD #ik>, DHE 4 & %,
5 Trypan blue #RRBLERY A, VB AHREELRLWHDIERT 709, Kinsey o
W T BEREE R %R LN E AKR-MCA 414 HPD ARERGAS 77 15 %, &
RAFBEMERER 5, HEXHREE&BY, KHALEY, 2 HPD AXE LB i
K, XRGHBABE—EHME, hTF4HSYHSHHARZL—RLED, £1HE
SFARERERRERRRAWOEN, BSEKSE BHRE 2 MRS 8% DHE i
AN B, XARHEME Trypan blue FEMMEMR, BHkLRENRE, TUENLEY
BiEHE R — A 557,

EREFB P MAE RS DA SRR E —ZORPER, B0 & F—F/ 8-
BE7E £ (Hemopexin), ‘ESINKARBIL AN, HESMIBLAMHIMKR TR, BT He-
mopexin £ [1% PERF—HD, BERF4HLREAR LN miF L R L2
#.

H A& KRS R AR HPD 540t R & f B R A, WENDED F 18 h RS
BH. Sery® YN 3.5 M T HBREERESZR, RINZREHF 1B, 3 Sery 9
RS, Hibx—%BAAHHRHET A RREM R3S EHoER, £X5%
%%F, 4% HPD #ilflthl LF-019 #5fefI B3R, Y-HPD }¥k, HA-308 Xz, A3 #
Hot& ¥ 40L DHE 38, DHE B3 — R ANWAT4: 4, Hi%H:# %K HPD(Photofrin 1) #) 7%
f. LF-019 f1 Y-HPD Zefk sbioffHtk DHE £38, WA el 9% Bk Bed—%
BRI, DAERNG KRR, XS E M T REESST
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A COMPARATIVE STUDY ON THE PHOTODYNAMIC IN-
ACTIVATION OF TUMOR CELLS IN THE PRESENCE OF
SEVERAL HEMATOPORPHYRIN DERIVATIVES

XU Cheng-Xiong*, ZHAN Hong-Sheng, LIN Lin, WANG Yong-Quan®* and HAN
Rui '

(Institute of Materia Medica, Chinese Academy of Medical Sciences, Beijing)

- ABSTRACT The photodynamic effect of several newly prepared hematoporphy-
rin derivatives (HPDs) on L;;, and By cells in wvitro was compared. The cells
pretreated with HPDs were exposed to black light and cellular viability was deter-
mined by trypan blue exclusion assay. Photofrin II (DHE), a new kind of commer-
cial HPD, was used as a pesitive control. The results showed that the photodynamic
effect of tested HPDs, LF-019, Y-HPD and HA-308 were more potent than that of
DHE. The 50%" inhibiting concentration (ICg) for DHE was 8.2 ug/ml when the
treated B,; cells were exposed to the light for 10 min. However, the IC;, for LF-
019, Y-HPD and HA-308 were 2.5, 5.3 and 6.2 ug/ml respectively. The effect of
LF-019 was 3 times that of DHE. In order to test the reliability of the trypan
blue exclusion assay for evaluating the cell killing, the survival times of DBA/2
mice received 1x10° L,y cells treated with HPDs plus light were measu-ed. The
results from these two assays were found to be in good agreement.

Key words Hematoporphyrin derivatives; Photodynamic inactivation; Cell
culture
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