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Fig 1 The chemical structure of ranunculin.
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F B4 *H-TyR (16 X 10" Bq/mmol) iy L3¢ L FBEFr A 7=,
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KB 4011 2 Bely oo T 1 40 B 4= & T RPMI 1640 524 5% 35 B W (Gibeo 2 54, & 10% /M4 Il
W, EER 10 1U/m SEBK 10 pg/ml) 37°C,5% CO, I,

HhE 5 4 R

RAN ¥} KB 2 Bel,... 4035 [@ 3 B MR

B 304 1 140 M8 (KB, Belrao) » il RPMI 1640 3% 35 ¥ 43 5 3% 30,300 & 3000 444 i1 /ml
) A 0 R B, 5 SR 5 ml B2 FFF 60 mm FILPY, B4 3 ML, F 37C, 5% CO, R T3k,
6 h JS A RF WK B R RAN, 53K 4354 0. 05, 0.1, 0.5, 1.0 & 2.0 umol/L, #ELEEFE 10
K, BA Germonys’ ¥ {8 € , Giemsa a8, 11 STREH (50 NI LH VTR A HH S RA
ML, R FEE., 4R KY RAN X KB X Belo A A KIMEE 2K E R 0.1
pmol/L,ICs 43§ K 0. 21 umol/L(KB) & 0. 35 umol/L(Belr«oz), E 2 umol/L ¥ B B 75 fh 41 By
AREES (H 2).
RAN ¥ L B8 X F &S RES

1 BOS SR BN Lo 408, UG LT RPMI 1640 3E5¢ BEMACAY 1. 5X 10° MM /ml B
WA 2% 1 m/E, FEMARE ¥ EER RAN 50 ul, KK 5514 0.1, 0.5, 5.0, 15 & 30
umol/L, 3% B, 37C %48 2 h, L W4 L BT 30 min i1 A\ #7128 8 ¥k CH-TdR, *H-UR B*H-
TyR) 1.85X10' Bq/ml, KK IL KM, UK B W S RTHEBAZ A ERE. &4REH,
RAN ZEWRBEH 0.1, 0.5 K 5 umol/L B, 53 FlI%T Lizio 4l DNA,RNA K3 H R 7= 4 R RO B4
A EX B EFHERRAN 7 15 umol/L B, fff DNA,RNA R E H RIS BIPH 25k 87. 18
(P<0.05), 56.21(P<<0.01)J% 11.72%(P>0.05), LFE 1,

Tab 1 Effect of ranunculin on the incorporation of H-labeled nucleic acid precusors
to macromolecules in L,;,, Cells

RAN concentration DPM(z+s, n=3)
(umol/L) 3H-TdR 3H-UR SH-TyR
0 5869+ 227 33484353 29501525
0.1 34671118 41204614 _ 39651541
0.5 2031+734" 24621567 38734611
5.0 5564693* 1874+160" * 26814233
15 7524635* 14664239+ * < 26041+706
30 8424 186" 15604360 * 19724583

* P<0. 05, **P<C0. 01 »s control

2 RAN #if DNA S BRMEA TR SR BREFAHFTEL, B LuwABBH (1. 5X
10°/ml) , G4 1 ml, 5 41/E 4 B RAN(50 umol/L) , DNR (27 umol/L) J& HAR (56 pmol/L),
F37CHENM 1 b, IKBLILK N, LYK SSC ¥ (0. 1 mol/L NaCls 0. 5 mol/L Fr#8H#1) 4 ml {3
4, BB F 37 CAGIRE, F 0 min (LED, 30,60,90 K 120 min i A°H-TdR 1. 85X 10*
Bg/mi, A\ 30 min 5, KB LILEN, H RS RE. £RBR. EREZEGYEHNRIER,
HAR %435 \ S, B ¥ 25 25905 °H-TAR #945 A FTE W42 B A 2580 K F . DNR 418933
ABBE B E WS H- TR BABELTFHEAT . RAN SH9BATFERRE, %2
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Fig 2 Cytotoxicities of ranunculin on Fig 3 Analysis of the mode of action of ranun-

Bel; 0, and KB cells. culin on DNA biosynthesis in L.

BB RNET B RAN X DNA M E R

F 1 mmol/L Tris-HCl & ¥ (pH 7. 7) &, Ho A /N4 B B DNA (28 ug/mil) J2 RAN (36
umol/L, 144 umol/L)E{ ADR(17 umol/L, 68 umol/L),F K EH RS HLE . 7F 200~300 nm
T EE  NF B e /NI AT — IR SN 3 1, WL BE DNA IR 3R 5018 5 R BR
#k A ADR 1E F {8 DNA i 4 BLAT B RO A5 2800, 55 SCHR — 35 1f RAN 36 J& 144 pmol/L ¥
ARAE DNA W i % 4 Ak (] 4),

Wavelength (nm) Wavelength (nm)

Fig 4 The UV spectra of DNA treated with ranunculin (A) and ADR (B). — DNA only (28

ug/ml); --- DNA+RAN(36 umol/L) or ADR(17 umol/L); — « — DNA-+RAN(144 umol/L) or
ADR (68 umol/L).
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RAN 3} DNA ¥ &8 1 fEfI T DNA SR HIRW

BUiEAL /N4 BB DNA 6 pg,DNA 48 [ 1w, dNTP 25 umol/L, dCTP 1.5 umol/L,
"H-dCTP 3.7X 10*Bq, DTT 1 mmol/L, MgSO, 10 mmol/L J BSA 50 ug/mi & F- 50 umol/L Tris-
HCIL &7, fil A RAN #2833k Br 20 5l 8 08D . 1,5,15 J 50 umol/L, . R R 30 ul, 37C
B2h, KRN, MRV REBEHEAAE e R HE. 42 87, RAN X DNA
REM LEAH T8 DNA & B AT MH 2 B A%, RAN 50 umol/L Xf DNA 348 1 fyi0fH%
61.02% (% 2),

Tab 2 Effect of ranunculin on DNA polymerase I in vitro (x4s, n=3)

Treatment
0.5 5 15 50
(RAN concentration pmol/L)

DPM 179804 4858 1393012638 10770+£1658 774441760  70771:426"

* P<C0. 05 vs control

RAN X} DMSO-KO, }#% 0; &Rk ‘

DMSO 3 mi & NBT (¥ & 19. 2 umol/L)38 77, KL R AR ¥ BE RAN, JILA KO, (23
10 mmol /L) jg 1KY , T R B 30 min DLy Y66 B 43 FI W & & B 7 530 nm RLAY R U,
AL O AR # R (T/C—1) % . 457 BR RAN 10 umol/L) , f§ OF B34 1 22. 42%
(P<C0.05); 100 umol/L i} O; 4 iR B E e in, R #:k 208. 8% (5% 3).

Tab 3 Effért of ranunculin on generation of superoxide anion in DMSO-KO, system in vitro

Treatment (umol/L) 0 0.1 10 100

Absorbance (530 nm) 0.16540. 015 0.15840. 025 0.2024-0.013* 0.50940.019"

* P<0. 05, **P<C0. 01 »s control

1T L AR (CAT) . B Ynilsk (L E§ (SOD) ¥} RAN i) DNA SRR

BU Lo 4 B (1. 5 X 10°/mD) G4 1 ml, BR 25 (5 % B 413 it A RAN, &3k F 3 50
umol/L, RJG4+ % 3 4, BP RAN 4 .RAN+CAT (3000 TU/m1) 4 2 RAN-4-SOD(0. 25 mg/m) 4 ,
F 37CiRIA 1 h, JAAH-TdR (1. 85X 10* Bq/ml), 30 min [5iKiG & LN, &R 8/R.RAN+
CAT 4 #l RAN+SOD 4] 5 RAN 4 # i, %°*H-TdR fy38 A\ 014> BIREME T 37. 57 f1 50. 26%
&,

Tab 4 Effects of CAT and SOD on DNA biosynthesis inhibition by RAN in L;;0(n=3 x+s)

. RAN
Treatment 0 RAN+CAT RAN-+-SOD
(50 pmol/L)
DPM 14920+ 566 29494409 7448 +£7990 ¢ 1044816268+ °

= * p<0. 01 vs control, 2P<C0. 01 vs RAN
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15 N (4

LB BR RAN B 5 R A 4 /A, Xt KB & Belrioo 1 Y ICso 5> 524 0. 21 J 0. 35
umol/L, RAN X K4r-FEM& BAEH, B/R H #m DNA & B AR 4, X RNA IR,
RITAHERR RAN XM F U B EER W, HB R DNA & RMH 694k &R , %t & 5 K
SRMER S EHE T BELR ., MK DNA &R EH R4 % RAN fEEHLEIRR T
AR A A HAR, T SHUR S 45 81 254 DNR 1L {H 3£ % [ 0t % 80 ,RAN 3 R B H
DNA i A\ 0 BT 47 A B AU, X 252 B RAN 1B S E DL AT BB B L2 4.

Kupchan %A% o, B RBM BN RIEHAEETR S REHREREL L RN H X,
RAN WREZRE o,.B NMEAANEREW, TR B/RHEX DNA B4R 1 EANMB XHFX —©
Ho. ZRE R DNA SHMEERY B —SHFAERBEHERSIE;RAN WBEE HE
AR REEATERE -SNER, 8 H b EHEE R AT DNA B § I 7] 5/ & DNA
Y5 R MMFET- ,CAT J SOD f§f RAN 1% DNA & R FI B BE ., XUEHEHAESET
W#LS 5T RAN (AR 7E A, Bl RAN {2 38 S FH & T4 s 84 V6 Rl 2 4k 0 2% 1 b 9
MM PRz —.
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THE CYTOTOXICITY AND ACTION MECHANISM
OF RANUNCULIN IN VITRO

RZ Li* and XJ Ji
(Institute of Materia Medica, Chinese Academy of Medical Sciences , Beiying 100050)

ABSTRACT This paper describes the cytotoxicity of ranunculin(RAN) and its mechanism of
action. The ICso of RAN against the KB and Bely,p; cells in colony test were found to be 0. 21 and
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0. 35 umol/L respectively. RAN inhibited the incorporation of *H-labeled precursors into DNA and

RNA of Lyz0 cells. RAN (15 umol/L) markedly decreased DNA synthesis catalyzed by DNA

ploymerase I and promoted the generation of superoxide anions in DMSO/KO, system. In the mean-
time, SOD and CAT were shown to partly revoke the inhibitory effects of RAN upon the incorporation

of *H-TdR into DNA. No direct reaction between RAN and DNA template was observed and no effect

of RAN on DNA TOPO II or RNA polymerase was found. Our resuits suggest that the cytotoxicity of
RAN & vitro may be due to inhibition of DNA polymerase and increase of oxygen free radicals.
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