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Photosensitization of dicoumarol on tumor

cells and enhancement by sodiom di-

ethyldithiocarbamate'
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AIM
coumarol (Dic) on tumor cells and any effect
by sodium diethyldithiocarbamate ¢ DDC »,
RESULTS: Dic. 40, 80, 120 pmol L' con-
centration-dependently inhibited ¢he DNA
synthesis (81 % — 93 % and increased the
mortality (50 % -— 70. 4 %) of ascitic hep-
These
2 indices were changed slighty by Dic alone
DDC  en-
hanced the photosensitization of Dic group.
CONCLUSION .
showed strong antitumor activities against
Hep A cells. The moreality of Hep A and inhi-

To study the photosensitization of di-

atoma (Hep A) cells exposed 1n light.
even in non-illuminating group.

Photosensitization of Dic
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bition of the DNA synthesis in Dic-DDC-light
group significantly stronger than in Dic-light
group. Photosensitization of Dic was not due
ta 'O, and OH', but closely related to OF and
H.O.,.

KEY WORDS bishydroxycoumarin;  di-
ethyldithiocarbamate; photosensitizing

agents; free radicals; neoplasm DNA
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MATERIALS AND METHODS

W " WEHFEZE (AR, Sigmayf NaOH 18 mmal
‘LB 4 mmol-L MER. —ZE_FMAEETR
#4 tsodium diethyldithiocarbamate, DDC.AR. Jb 51k
TITIHEHRI mmoel -l #EA. 2 #%5 P9 (nitroblue te-
trazolium, NBT. AR, L #® el ilH ) A RMO 5
mmol LT E . SOD {supercxide dismutase, AR,
HREAEEAR RS2 LT SR, SR Es
(catalase, CAT. AR, Sigma)®&#1 g-L7'15#. H
BE 84 (sodium formate, AR, b {E T M AR 10 mmol
L. HE® (mannitol. AR, BRHELZRAA T
BAEI0 mmol LS. &% & sodium azide. CR,
E¥gfeEAM IR0 mmol LR L ERH
HHEXE=S%KEH. Y b & (Bcarotens. AR,
Fluke) H1.2- M _BEA A1 mmol <L .

HEE 1000 W BERST. 3T em. AR ELE
em fE#, LAMBEMES mm, FEH20 CEE. LB
HEL0A10%x, BB EEIca70 nm. B Ye 2 fE4A AR
o BRE,

DNA SEMRE HEWH | EBOKFEAR
tHep &) 1 ~ 10°/MR. B HEF &20 L FIMER
RPMI-164035FesE 1, pH 7. 2, MIHEE LIS IU-LT'R
HEEIW mg- L7, B17 ¢, COMEBENEF20L
F5im Dic. A F Dic i FRtEB#E. FFLUASKZMA
NaOH (0.3, 0. 2, 0.1 mmol L' g INEE 3% pH
{f ot NaOH |5 pH F#27. 50, B 2 9M A a0,
80, 120 pmal-L"") Dic. BF 1 h FEF10 min. B¥X
f& 36 B0 o A [CHC 88 | M 3 ([*H _ deoxythymidine,
CHITdR. E &R FH#HF AT, 1036 TBg*mol™' ).
FLM 937 MBg-L ', 24 h S M. B EHEK
MEF . ¥E3: Dic, FHRE M HCLOH HO. & 17, &
80 C ¥4 {£40 min, MNLEE FI-2100 8 F [N 45 (T
E Bt

HRECENNE HEEE WNHERE AR
0.5 P, ST

O:PEFE O, 5 NBT RE~&BEaeEn .
Aaca560 nm. EY Dic (4 mmol L) & 5, 1. 15, 1.5,
2,0 ml, Z3MA NBT (0.5 mmal-L""'> 0. 5 ml. H
NaOH (10 mmol <L 13 E3 ml, B 20 min, H}E
&R UV-120-023- X F T E Ao

RESULTS

Dic B8 E M Dic fEH1 h. B %10
min, JLiE B EGRYE, WA F T, BLH
Dic & F MM EF — 2 EEM . E8eE
R EGET FMEEI NWEH. B
HAM DNA SEIMG3E (8] X —93 VIR
B TRLE LY ¥%—53 %) (P<C0.01, Fig
1). BHEEREREE, ¥H NaOH 3 49y 3%
FE A G A AL, HFETI M. 1 K1
F.

DDC %38 Dic X8R #4114 DDC
(4.4 mg L L BYE 0GR AT A il DNA
o RH AT E T —EMER,. Bk
HET-REFEL UEH. BEHEHTES XU T. @
Dic-DDC ¥ ¥:#0 it Dic BI Y6409 DNA 2 Him
A AR FE T B B ¥ E (P <C0. 01). %A
DDC #7338 Dic YO REER. EfER
% T+ Dic-DDC # LB Sl Dic M TR R
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Fig 1. [PH]TdR incorporation into DNA and mortali-
Ly of ascitic hepatoma cells by dicoumarol (Dic) and
the enhancemeni hy sodium diethyldithiocarbamate

(DDC).  ({)) Dic-light, 1@ Dic-dark. ¢ ¥ ) Dic-
DIXC-light, (_]) Die-DDC-dark. Aa=§. x—=5, “P<
0. 01 vs dark.

Dic A E PR O 0 7=E WAEMK
HE () Dic 4y BIIm A NBT ##. B¥20 min, &
BEME o4, MERAHEA,. WSOD S
F R . M Dic M E R roAT
Q3. B Ase B8 Dic ¥ B () 18 T To BE 0.
L H X SOD & DDC, FBENHZH A £ R
R B (P>0.05), Bﬁj‘ﬁzﬂ%ﬁj‘(szﬁzrﬁ AE
FHEB¥E(P<0.01, Fig 2).

DDC f# Dic XM E AP O FH RS
DDC £ SOD I HH <, i SOD X & O i
F B, ¥ Dic-SOD SHir A DDC. #R )5 M
. A BB & T DIC ¥4 Dic-SOD ¥+
2 (P<C0. 01), iF 8 DDC M4 T SOD #F#:.
f Dic BB PP O 4937 2175,
HE— A Dic % EENFHAF O, &4
tFig 2.

1.4(
1. 2}
1.0* i ey
E o8l ; ]
g o
q: —
o. s} /
[+
0. & S DiC-SO'D—DDC-DBTk J
Sinduditntaiai
c Di,c—DBI'k =
0.2 * Dic-SOD-Dark
40 BO 120

Dhicoumarcl fumol - L™

Fig 2. Effect of DDC on O; generation during photo-
sensitization of Dic. =6, ¥ts. “P<T0. 01 v5 dark.

Dic AAB L AHAE] B— 8% X, NaN,.
HEE., HE8. SOD #1 CAT 4% BIE'0,,
OH'. O f1 HLO.MEERFI". 1§ L#HF |
F. NaN.. HEEH TR THEH WA Dic
BRI MREL b ISEEY610 min, BXIE24 h R
MEREFAMBEH T EFER(Tab 1),
WH Dic S5 M AR R'0,5 OH FrE., HA
FEIIA Dic M FET. SIA SOD f1 CAT f5. F
HEBEMREPERCTab 1), TN Dic Yei %
5 O, #l HLO.F&E DR E.

DISCUSSION
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MLl i DDC 7t 38 3 Dic FE8 2578 0 81 #F
frT7&6t. mBEREE T Dic AAF#EEK
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Tab 1.

cells of mice, n=6, T=%. “P-0. 05, "P<"0.D5.

Effect of free radical scavengers on photosensitization of dicoumaro! by DMNA synihesis in ascitic hepatoma
*P<. 0 01 vs control.

Scavengers/

107¢ - Radioactuvity of ~H]TdR in DNA /dpm
Die 40 pmol-1.7!

Dic 80 pmol L™}

mg L™ Light Trark Lighe Dark
Control 180319 7724120 197452 FEIT 30
B-Carotene {21.5) 161+62" 5494+ 97 153428 308166
NaNz(28) 2a6k12 FYE—136 174491 488+ 117
Sodium Formate (27) 191+ 465 TiE = Uk 1351117 645 =106
Meannitol (735 187+ 87" 8104119 124419 631=75
SOD CBu 471 11° 873400 488+ 11" Ti64+T74
Inactive SQD (81 154435 BN+ 58 125410" 5494133
Catalase {CAT) (40 408451 709+ 138 2024 50° 603121
Inactive CAT (4M 11927 6324151 123=24" 635122

MR R A - W fE AT . 7€ Dic-DDC 18
JGEH It Dic BEYCZ A DNA & B il i) B 41 5
RGP ME, 5 DDC §E#%3E Dic Yo
FEMER. '

DDC & SOD gyt 7). Wi SOD X & O;
fiEREH . 7 Dic-SOD AP in A DDC, RER
. AEY B & F Dic BENAH Dic-SOD B¢
., UEAA T DDC M# 7 SOD i . {F Dic %
YWRMPPEEN O R T aiER. # 5t
BT Dic @R FHE O: Fo4:.

Dic X ENF R0, 5 OH 8, Y
O; M H,O.# Y18k, FELBUETERTH
MR, EEHERAMART —1®E. &4
—EREIHNANTEE2EEE, Fcdtigit.
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