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[ABSTRACT] BACKGROUND & OBJECTIVE: Inducing apoptosis and inhibiting
the telomerase activity of tumor cells became a new therapeutic means for tumor.
In vivo and in vitro experiments showed that wogonin possesses antioxidant
activities and inhibitory effect on tumor cells growth. This study was designed to
evaluate the effect of wogonin on telomerase activity and apoptosis of human
ovarian carcinoma cell line A2780. METHODS: MTT assay, fluorescent
microscopy, and DNA agarose gel electrophoresis were used to determine the
role of wogonin on apoptosis of A2780 cells. The telomerase activity of A2780
cells were observed by using TRAP-ELASA method. RESULTS: A2780 cell
growth was significantly inhibited by wogonin. The inhibiting effect showed
concentration-dependent and time-dependent manners with ICso of 85 pg/ml
After treatment with 50 pg /mland 100 pwg /ml wogonin for 48 hours, A2780 cells
showed morphological changes associated with the characters of apoptosis
under fluorescent microscope. Typical DNA ladder was found using agarose gel
electrophoresis. Telomerase activity of A2780 cells was gradually decreased with
the increasing of wogonin concentration. When the concentration of wogonin was
higher than 200 pg/ml, telomerase activity of A2780 cells was inhibited
markedly. CONCLUSION: Wogonin can inhibit proliferation and induce apoptosis
of A2780 cells within a certain concentration range (50 -250 g /ml). Anticancer
effects of wogonin were associated with the induction of apoptosis and partly with
the suppression of telomerase activity.
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MTT (MEME#5 ) A Sigma 23 &) 7= &, RPMI-1640 g
Gibco 2 B P2 i s Viki B PCR-ELISA A8 i3 7] £ iy
[ 1 [ Boehringer Manheiman INEL L BERRA R A 22
Labsystems 2~ 7] 22 7=, 480 DNA ¥ 344 A Bk ifg A
B2 A BR 2 /AR 7, 5O WA W AE [ Leica 23 H)
A=,

1.3 XWHE

13,1 ZEREscs  BOW S K a9 A B0 598
A2780 4B (1.0 x 10*/ml) , 233 T 96 fLHx , 45
fLO.1 ml, WHMEFET & 10% /N1 . 100 u/ml
AR M 100 ng/ml 5% F 1 RPMI-1640 15 77 i)
H1,37°C 5% CO, &1 FHFE 24 W, B AR
I e B L B 5 3% R B 3 AT AL, A T R AL
DLA FRER KA L B 5 R N 24 58 ER R 220 5 48 h,
FH MTT 75 K6 I8 52 260 A2780 4 Jifd 11 A= - 1l il
YEF . SCBRZ IRRTINA 2 mg/ml MTT %, FiE53% 4
h, MHTITA DMSO, 2088505, MAE 490 nm 4k
FEFLEIME GRS (A, 75 T 2R A KA % (IR)
DAWGSGRE (A {E TR BE (X B0/ 1, DA R 2
BANHIRE (1Cs) ., AR IHIR = (1 - 2541
S AE /X R AE) x 100%

1.3.2 g RKMiZ 2 x 10* SR K A

JHIE T 25 ml BRI P 5557 24 h 5 R IR, 4 5
e A 50 wg/ml F1 100 e/ ml 385 A 20,
Xof BT I A5 Sk (W 85 3R E SR R 6 K, BRI 3 0
YL, A 0.25% BREE FIBG 0. 5 ml, 37°C HLAETH
Ak, 22 40 B A 30 IO R RLRE |, 55 2SI AR, I A /D i g R
W, R AT A PR BV 5 W 0 1 2 A U3 4
B, AR G 65 W 5 b 106 20 T 450, ST 40 £k 1 3
HEH AR,

1.3.3  uiphrE TG PRI A R B A I 5 R Ak
FH A2780 4 AN (R B E] S, ol i Ao il R PO, B
Y0 PR BOR S wl, IA 25 pl TRAP PCR 734, 78
PCR ¥ W44 142 LA 25 SR UE AT 51 W 1) 4 it S 9 1%
F R : 25°C 30 min, 90°C 5 min, fH¥ 1 AN, 7
94°C 751 30 s .50°C 30 s,72°C #EAH 90 s, 30 4~
e a 72°C A5 10 min JJ A PCR 729 5 wl, il
AEVER 20 Wl IRAT, B & 10 min, ITAZSCW 225
pl, ATE B 100 wl, A48 T4 Hh &5 = 1 B Ar pl
FIAEH 2 b A SR SR B /e 30
min J5 2 B, T E 450nm A1 690nm ALY A {H .
1.3.4  DNA s BEM BTk AFEREE (200,
100 F1 50 pg/ml) B A ZAEH A2780 4 il — &
AL, WA 40, ] PBS YRR, INA 0.5 ml 40
IR . 10 wl B K(20 mg/ml) ¥ 37°C K
ot s, A RBU  ATE A2, 10 000 r/min 25
O 5 min, BB ITA SRR &7 Sl (240 1)
B4 F1, 10 000 r/min £5.0> 10 min, BT, A 3
AR TCK B 1710 R FL (3 mol /L) MBS FR #H
B —20°C 20 min J5HUH , 10 000 r/min Z.0> 15 min,
BULVE R 70% L BEVEG 2 R, 25 ST A 200 wl
TE % f# , RNase [iff 2 pwl(10 mg/ml) JZ W 30 min
(37°C) , B EIREES 10 wl, 75 2% BlS e FL vk
75 VHLUK 1.5 h, 3514,

1.3.5 MBS SWE MRS, MA ICs
BT B %5 A 48 h, PBS ¥eik, Z B &, HE 4t
o JCEEES B AT YL A 28 1Cs, DTS
FAEM 48 h 1Y 40 S il s 20 i B, VR 1 x 107/
ml, B 95 wl 20, iAWY BE R ABAA I (10 pg/
ml)5 pl, W—iHRG W T3 b, a3 q, 2t
WSS B R
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F1 AERENEZSZWINELEMHAE A2780
HERKIHZE(n=3)
Tab.1 Inhibitory Rate of Ovarian Tumor A2780 Cells

after Treated with Different Concentrations of Wogonin

F2 FERENEZSEX A2780 4 AT i L B MR &
Tab. 2 Effect of Different Concentrations of Wogonin on
Telomerase Activity of A2780 Cells for 48 Hours

Concentration of wogonin (pg/ml) Activity of telomerase

Concentration of wogonin A value Inhibitory rate
(pg/ml) (X+5) (%)
0 0.523 +£0.031 -

20 0.498 +0.025 4.78

50 0.452 +0.029 13.57

100 0.235+0.019 55.06

200 0.216 0. 026 58. 69

250 0.118 0. 021 77.43

500 0.072 £0.013 86.23

P, YEH 48 h Xt A2780 4B 1Cso M 85 pg/ml,
2.2 GNEEE A2780 ALK EIE N

Wit & 245 4 v 1 I v AR B ) A A4, 4
AR IS B 100 weg/ml BUE R ZEAEH 72
hJG, M BAET, IEA M E HxF B> T
30% , WL 1,

350

300 - —&— control
4 50 wg/ml
—— 100 pLg/ml

250
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1 NEZZRERE A2780 4 A &£ 4 # &
Fig 1 Growth curve of ovarian tumor A2780 cells at different
time after treated with wogonin

2.3 NEEEXT A2780 4H A ik EE i 14 B 5200
LA (R e BE Y DU & SR AL B 48 h 5, AR b o
L T ) 355 1 2 0 S A 8 8 T AR A P s A, T
A EWPEAE 200 weg/ml LUR, ik 06 M G 8 5 1)
AL YU R T 200 g/ ml B, A2780 F ik il 1
PEZ RN AP, WA 2, WRRATEMEL T 85
wg/ml BT 2 A B A2780 40 Ji AN [a] ) 6] ), i
LB PR SR RIS T, ILER 3,
2.4 BATHEMAOESERE
2.4.1 fBEEHEWE 85 wg/ml HINLHE AR
YEHIT A2780 40l 6 ~ 12 h J5 , 40 M & i A8 [, 1A
N, MUESEEE, BRI A 1R 2 TR I S AR 2
JfL, 20 B R I A /NTE ;24 h JE b AR ks T

0 1. 60
20 1.58
50 1.45

100 1.38
200 1.32
250 0.20
500 0.10

®3 NEZTHRERBTERIE A2780 41 A ik #i &
EERE
Tab.3  Telomerase Activity Changes of A2780

Induced by Wogonin at Different Time

85 pg/ml wogonin incubation time (hours) Activity of telomerase

0 1. 60
24 1.50
48 1.38
72 0. 87
96 0.52

120 0.25
144 1.18

i, 200 pg/ml IBE R ZAEH] 6 ~ 12 h J5 41 L D]
K IR AN )V B TR AR FH A 48 h
IF 200 4 E R 2 5 O o 24 35 A4 e D) S W 4 el | AR
DLV T V1 400
2.4.2  CHEMIOLEMBEMWE 85 pg/ml AL
B ZAL TR A2780 40 12 ~ 24 h J5 WL, ¥R 41
PRGN, A0 MRS - R /N o R RS Al 4, PR AR
) ik RTATE R S N iny & S SR VDR I BNV
B, HBSr UM ZLAH R ROIR ;48 h B B A i T
o, ARIMZGE) A2780 40 i el A AW, A UL AR 1)
il A R OO AT E I e S GV e A T T 6 U
g%, XFHEZH A2780 i A DO YL A, TR T
5 2R A L) A0 D) T DL R T A e, RO A kA e
He P H BB T YL Uk Bk DLIEL 2,
2.5  DNA IzHg % ke B FE ik

A2780 4iififiZ5 0,50, 100,200, 500 wg/ml 3L H#E
XS FZ NP 24 h )5 ,50,100 200 g/ ml 41 Hi H A
DNA B 4571, 1 500 g /ml 3035 55 2 4 20 fd H R
W, WK 3,
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Fig.2  Changes in the morphology of A2780 cells untreated and treated with wogonin

(A) Apoptosis in A2780 cells treated with 85 pg/ml wogonin for 24 hours and determined by acridine orange staining using

fluorescence microscopy( x400) .

(B) Control group. (C) Apoptosis in A2780 cells treated with 85 wg/ml wogonin for 24 h and

determined by HE staining using light microscopy( x 400). (D) Control group.
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Fig.3  DNA ladder was observed during gel electrophoresis.

Lane M: DNA Marker, Lane 1 and 2: control cells; Lane 3: A2780 treated
with 50 pg/ml wogonin; Lane 4: A2780 treated with 100 wg/ml
wogonin; Lane 5: A2780 treated with 200 pg/ml wogonin; Lane 6:
A2780 treated with 500 pg/ml wogonin.
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TTEA T R AR S 560 2 3, S [ e 38 1 18 25 2 56 B9 4L
I A2780 4 A R AT I RIVE AR R IR
L2 o () RV A 1, A by | A R DR G )
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T BT U FRL K 45t WX B A2780 4 M & AR R T A
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ity Hor B AE R & AR R B ME I E B 28 AT
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I 11 ) i A 5, AT L T A DA S e S
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WA, A8 AE A Ak 25 T 0T 5 o ok T 40 e 3 5
ARWAL, T bR A 4 R T R A e
WARE B, QAR 45 G 0 — S s s sk T LA T
b2 T B 7] ) S 1A 0 RE AT 5T . AR SR AR AR AN SR T
AN T ¥ B 1 0 8 5 22 0 B SRR A2780 4 i AE K 3
FEAIEZI , TESZ 50 ~ 250 wg/ml I A ZREAE S
ISR AR T, W R T AR T 200 g/ ml
1R 5 2R RE A ) o L 0% 1 1) 263k L DU B ROk
DT H R h R 2y FEVEAR, Mok (68, A vl Re e —
T ELA 1 FH A 500175 5 R 40 M 8 T 0 R AR 259

[1]

(2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

(& % x #f]
Ishimaru K, Nishikawa K, Omoto T, et al. Two flavone 2'-
glucosides from Scutellaria baicalensis [J]. Phytochemistry, 1995,
40(1):279 -281.
Rhyu MS. Telomeres, telomerase and immortality[ J]. J Natl Cancer
Inst, 1995, 87(12): 884 — 887.
Tsai TH, Chou CJ, Tsai TR, et al. Determination of wogonin in rat
plasma by liquid chromatography and its pharmacokinetic
application [J]. Planta Medica, 1996, 62: 263 - 266.
Tkemoto S, Sugimura K, Yoshida N, et al. Antitumor effects of
Scutellariae radix and its components baicalein, baicalin, and
wogonin on bladder cancer cell lines [J]. Urology, 2000, 55(6):
951 - 955.
Kerr JF, Winterford CM, Harmon BV. Apoptosis: Its significance
in cancer and cancer therapy [J]. Cancer, 1994, 73: 2017 -
2020.
Havrilesky LJ, Elbendary A, Hurteau J. Chemotherapy induce
apoptosis in epithelial ovarian cancer [J]. Obstet Gynecol, 1995,
85: 1007 - 1010.
Fesus L, Sxondy C, Uray I, et al. Probing the molecular program of
apoptosis by cancer chemopreventive agent [J]. J Cell Biochem,
1995, 85: 151 - 154.
Gibb RK, Taylor DD, Wan T, et al. Apoptosis as a measure of
chemosensitivity to cisplatin and taxol therapy in ovarian cancer
cell lines [J]. Gynecol Oncol, 1997, 65: 13 — 14.
Herbert BS, Wright AC, Passons CM, et al. Effects of
chemopreventive and antitelomerase agents on the spontaneous
immortalization of breast epithelial cells [J]. J Natl Cancer Inst,
2001,93:39 - 45.
Mori H, Sugie S, Yoshimi N, et al. Control of cell proliferation in

cancer prevention [J]. Mut Res,1999,16,428.:291 —298.
(43 3,3 .HAT&)]



