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ABSTRACT Objective: To investigate the effect of icariin on proliferation and apoptosis.of TC-1 cells Methods: Based on the cul-
ture of TC-1 cells in vitro, morphological changes of icariin-treated cells were detected by Optical microscope; The effect of icariin on
growth of TC-1 cells was evaluated by MTT assay; DAPI stainin and flow cytometry (Annexin V-FITC/PI) were used to determine the
apoptosis. Results: Optical microscope and MTT assay showed that the icariin had significant antiproliferative effect on TC-1 cells in a
dose-and time-dependent manner significantly. When concentration of the icariin was 20 p g/ml, acting for 72 h, the inhibition rate of
TC-1 cell growth reached to 99%; Features of apoptosis can be found by DAPI nuclear staining and flow cytometry. Conclusions: Icariin
has a significantly effect on inhibiting proliferation and inducing apoptosis of TC-1 cells which was concentration and time dependence.

Key words: Icariin; Cervical Cancer; TC-1 cell; Proliferation; Apoptos

Chinese Library Classification: R737.33  Document code: A

Article ID:1673-6273(2011) 04-646-04

SEBAM S S AAe A T AR
1 MRS ik

Hil
I T Loariin) Jy /N BERHA 0 262 0108 37 00

A TR 2SR I — A B ERAL S)  R E AR TP RE A O i 1
B INRE AL i EAA AN TR PO S E Y, M4 BT
UEB I R8T I ELAT B s DU A Tk ™), B a2 4
BRAMErP R AR T FUBRIEHERR 565 0 L e . AFL
SKLIERRE(HPV)16 E6/ET Ji i £ 1 A8 2 B MR A A . 40 B S 3
PP AT IR PR E AR R SR A R R E R
“3 TC-1 4AffARR IR T-BL C5TBL/G (i I iz 4y , &2l
Yu HPV16 E6/E7 Fl i 1k (1 c-H-ras J& B )5 %% Ak 1 75 21 1
HPV16 E6/E7 BHPEZNMIAK, RIRE Feik flid &2 E6 E7 HiJit, /&
FAE ) B SR ML RS AMARAR AL, R S50 RSN IR S
TC-1 20, IR 228 T AL BRAN I, i 2 2 28 11 % TC-1 411

L1

PR (leariin) ) [ v =245 5 AR il itk i, TC-1 4
8, o A s v SCOR AT S BT IR AL GBI 5 o0 G iR A4 1L
i \RPMI1640 i 754 (Gibeo 22 7]); MTT .DMSO (G [ Sigma) ,
RPMI1640 5754 (36 [E Invitrogen 24 H]) , i 4 1fiL 7 (Kt TBD
/A Tl). Annexin v-FITC/PI( 24 [E Bender Medsyste /3 7)) , DAPI
(Bt Roche 23 ) , 8l B3 B 4EE( F ¢ Olympus /3 71),C0,
B A (T8 Binder /A ), bR (3% Biotek /A ) i\ 41 il
X (& BD 2] ), I B0 HLCH AR hitachi AH]) .
12 ik
121 MEEHER K RREEENEMEHE IR

* LI TR A ARBLA ARG No.07301608, T JH T Ze B2/ 254 No.08A036, ) M T B4 R Ak 4 2007J1-C0231 %5 1)
PEF A AR L, 5 BRI A BIFE 7 o) < 8 00 S8R Y T, E-mail:xfddb@163.com
NSEIRAES 787Kk, HL3 : 020-81340179, E-mail:shuilongleng@hotmail.com

(ki B 391:2010-11-15 457 H 151 :2010-12-10)



WL AR www.shengwuyixue.com Progress in Modern Biomedicine Voll1l NO.4 FEB.2011 - 647 -

TC-1 ZHfl, & 955 B T IR 35 R & 10 %G
A= 1M Y RPMIL640 555255, In AT (855 R L&k o0
100 2457 /ml), 5 % CO, 1H i 37 CHi¥ETE, 4 2-3 RAffREA: K
ik 80-90 %I (B, 0.125 YRERE AL, H A IR, 1
1% 10° /ml %l 6 TR, 4591 2.5 ml, 532 24 /NI IS Bk 530 0
# 0.5 pg/ml 10 pg/ml 20 pg/ml ¥ BN EATT, Akgifisn
48 /NI 3 B AR T BB AR A A AN A b

1.2.2 HBIETEHIHISERE 42 2% 10° /ml &l 96 fLAk, RFFLEEF
F 200 p 1. 24 /NAFE, $Er fif B R 3 R4 0.5 wg/ml 10
pg/ml 20 wg/ml Vi BEfNE LR, BB 6 MR AL, 4>
SR 2448 .72 /NEHE , BEFLAIN 20 wWIMTT(5 mg/ml), 4k&E
5% 40RO RE SRR, BN 150 wl DMSO, Bi#FR{X 490
nm il OD ff, % M= I 2E (IR)=C1- FIZ54H 734 OD {H /
X REZHF-1 OD fE)x 100 Y%itaamibZe,

1.2.3 DAPI 4% M BB MMUAT: 7E /LA B IR R B i 259
REPRANAE 48 /NG Z S U 7S FLAL . MRk gR3k  PBS Tk 5
34,75 % O SE 20 43%h, 5 PBS Yk DAPT 4e (@, 15 434k,
PBS V)5 B {51 5 5 B i A T

1.2.4 AT H2 1% 10° /ml HEETE 6 cm 1552 MLAHAN

B, 43 A% RELHRALBRZH . 24 /INAF I 0T Tl st Ak B2 i 45
BEREAETE . VEF 48 /NS , #3518 Annexin V-FITC/PT 3Lzt
FEVEIERAE  F MUBEEEN 1k PBS P4 454 28 vhif T B 4
L. L AN MR E & 5% 10° /ml, B 195 pl Z0AEA R INA 5
plAnnexin V-FITC {E250 MR 10 4080, Yednidf A 190 ul
5 A R MIRE RSN 10 Wl (& 20p.2g/mD) PIL 10 4355 AL
e

12.5 SitE oM I gt op A SPSS13.0 Geit 4 ik
AT A 0T BRI ARdE2ERIR . p<0.05 #IA KA 3
PR,

PSS

2.1 RET TC-1 HREBATHRSEEL

AN S 4 R 2 AR AL B TC-1 21 48 /N L (318 b ik
BT AR ARk, W D0 XS R A A s B A 4 L
TCIETE SR A A A T ARAR A A K A B . 2R
Wit 25 245 0l 5 (10 6 R A R 7 A 2 | TV B 8 R 5 40 o 4 4 2 A /N
[ A, f5e o w5 R (B 1)

| SEEEFAIE 48 N RMAEFLA(200% ) A XFEBLE B S wg/ml C 10 pg/ml D 20 wg/ml
Fig1 Morphology observation of TC-1 cell after 48 h treated by icariin(200% ) A control B 5 pg/ml C 10 pg/ml D 20 pg/m

22 BFEFEX TC-1 MAaEHENIER

PEAEFETFALER TC-1 40 24 .48.96 /NS , 5 we/ml HRE
AR A A F 300 6 %7 %12 %; 10 pg/ml e B i
N 46 % .55 % .78 % ;20 pg/ml 25H30 1K Ky 85 % .93 % .99
%, MTT LRI S5 R A R 2R . e ) 2 o 2 4 )
TC-1 AR5 , LB FH 24 B[] 4 S 4 A ) £ FH R o, 256
T R PE, RFIRAE 72 /NS 4 L4t (14
2),
2.3 DAPI £ENEFTMAEZTH

DAPI fre RO IE S 340 nm,  7E2¢% W AUEE T &2 3 (498
Jo TEBET AT UK 25 sl AR5 F i, TC-1 4T S84, e
(OIS EEA AR . B 250 BERET, Hh B A% e £ 5
R 4G I, U AR T MAR R, B
RIS o 20 pg/ml VR EAETALEE 48 /NS, MREF T 4 AR
D A AR i BN A A% A TE (B 3)
2.4 FREVHAR AR N R

T OF 28 T N MR 4 K kb B 4H 40 e 48 /NEY S, Annexin
V-FITC/PT Xrim il , 45 RAUS BT AT 2R Q4(Ant,
P B T 40 A7 E 2R Q2(An+ PI+) I A T Fe IR
FEAML 22 G BR Q3(An- PTG 2 . % BRZH FL 0] 7%

© 1994-2011 China Academic Journal Electronic Publishing House. All rights reserved.

(Q4 1.5 %, MBI T IRAE(Q2)2.6 %, Q4+Q2=4.1 %, H K
G AL BRI TN K 2 . 20 2g/ml L1 RN T 20.2
%,Q4+Q2=47.4 %([d 4) ,

110

100 f|—+—5 M g/ml Il

g |10 B/l 1
20 e/ T

80 f 1

70 |

60 |

50 |

40 t L

30 f /

20 y

10 .I’,;”/{—_,4§__/_—i
0 B L A .

Time
B2 EFEE X TC-1 HHARILFEHINHI thLk B
Fig 2 Curve diagram of inhibition of icariin toTC-1 cell

ity

Grouth inhibition rate (%)

http://www.cnki.net



- 648 - AR www.shengwuyixue.com Progress in Modern Biomedicine Vol1l NO.4 FEB.2011

B3 EFFEHALIE TC-1 400 48 /NSRS B (600% BRI AIE ., AMEBABS pg/ml 8 C 10 pg/ml £ D 20 pg/ml 4.
ReELAE AR T AR
Fig.3 Icariin-induced nuclear morphological changes of TC-1 cell. TC-1 cell were treated with icariin for 48 h,stained with DAPI and photographed with

fluorescence microscopy(600% ). A represent control group, B represent 5 pg/ml group, C represent 10 pg/ml group D represent 20 pg/ml group. Black

arrows indicate apoptotic cells.
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Fig.4 Apoptosis of TC-1 cell detected by Annexin V/PIL. A represent control group, B represent 5 pg/ml group, C represent 10 pg/ml group, D represent

control 20 pg/ml group

3 e

PAT MORRAR P HESET S, SR Al B2 52 Bl 5 5 a7 3 st
RIS 7R SE R R AT 0 —Fh 2 gh e T R, 2 4
PPk BN 2 — . A TR SRR - AT
PRFRGi/IN , FE R %, 5 0 FB1 %) 2 L0 285, 40 o Joi 4 348 o, 2%
LA ISR, (57314 2% 38 35 M B, LRSS Py A0k g T 2 S 1R 4 1 B 3
PRI, R, YR IRIEAERIE R, A v
DNA [ figt O E /NG R B, ML ZE R A5 SR 6 8 | e 2P f:
PAT 20 A 3 A A PR T/ IMA B A A L T A 7 24
38 B 2ok P 9 T 52 BEL SR AR T B A S S, Ak A
VAT R T B ALY T 2503 7 ik R b ™ A R
HH IR R AR R B 2 rh 2 BRI A U T
AT S e A B 0 1, DRA o 28 1l e ) AR YR B30, ke
R R TAEE TR O T h 255U AT o I F AR
RRHR A REY) . AT R P R B, 4
IR T 8 S i B R B

TR PR R LR Z B 22 B R K
PRE 2 A AT R 0L HL-60 K562 254, 5
HL-60 il itd 43 A 7201, T 3Heas & B 2 7 I S ol s
HepG2 A4 FE A 5 RIS & BUIL FasL () 2355 i 25 T %,
Fas %35 L7V, FEAE2E 0 7 BN ITFss 40038 ) Fas /FasL 34241
236 35 1 1] o 1 o X G2 A0 7 40 L Py A A7 BB, 3 A 5

B iR AR T AT HepG2 S A RO RREL, IRy AL

i RARTRBT AR T IR P2 A S M A A ey

SEK , FAT AR ) MEVECR AR T, 0 2L 8 0 A e 5 ) A

FHU, T iR i ) B 2+
ARSI TC-1 4il il YeA7 HPV16 B6/ET S | iEfaE

FIKFL L E6 E7 JSURE A, Jm U I A ARy . i i

TEARSN R AT AL PRANM , MTT YEAG N K BUAE— € Wk I,

FEFAEH X TC-1 40 A B ANHIMEHT, IS e ,

B T LR MTT 455 — %4, DAPL J (50 BB WA AR A%

LS A AT DL R A R TR A4, W Tt 22 IR AT

(Annexin v-FITC/PL SUbRI%) Al , A7 R BRI T 4RI B, ASE

B AT HUMR A PR BE BRI , (o o USRI TR L

i) Bt — 2D AR ARG AT T i

% % 3T ik ( References)

[1] Ho JW, Jie M. Pharmacological activity of cardiovascular agents from
herbal medicine Cardiovasc Hematol Agents Med Chem [J]. Cardio-
vasc Hematol Agents Med Chem, 2007, 5(4):273-277

[2] Yang JX, Fichtner I, Becker M, et al. Anti-proliferative efficacy of
icariin on HepG2 hepatoma and its possible mechanism of action[J].
Am J Chin Med, 2009, 37(6):1153-1165

[3] Wang Y, Dong H, Zhu M, et al. Icariin exterts negative effects on hu-
man gastric cancer cell invasion and migration by vasodilator-stimu-
lated phosphoprotein via Racl pathway [J]. Eur J Pharmacol, 2010,
635(1-3):40-48



YR www.shengwuyixue.com Progress in Modern Biomedicine Volll NO4 FEB.2011 - 649 -

[4] Gree M, Matovina M, Milutin-Gasperov N, et al. Advances in cervical cance of the signal transduction factor expression in HL-60 cells treated
cancer control and future perspectives [J].Coll Antropol, 2010, 34(2): with ICA [J]. Journal of International Oncology, 2006(4): 300-303
731-736 [11] Lin CC, Ng LT, Hsu FF, et al. Cytotoxic effects of Coptis chinensis

[5] Vince A, Lepej SZ. Diagnostic methods and techniques in cervical and Epimedium sagittatum extracts and their major constituents
cancer prevention Part II: Molecular diagnostics of HPV infection[J]. (berberine, coptisine and icariin) on hepatoma and leukaemia cell
Med Glas Ljek komore Zenicko-doboj kantona, 2010, 7(1):18-25 growth [J]. Clin Exp Pharmacol Physiol, 2004, 31(1-2): 65-69

[6] Wu CY, Monie A, Pang X, et al. Improving therapeutic HPV pep-  [12] FHft.5k%, Bibilss, 45 rp 2432 222 17 0 0 P98 HepG2.2.15 41 it
tide-based vaccine potency by enhancing CD4+ T help and dendritic B AR A E AT [0]. 7 A3 2 4% 58:,2007,(10).908-911.
cell activation[J]. J Biomed Sci, 2010, 17(1):88 Wang Qian, Zhang Ling, Mao Hai-ting, et al. Experimenta | study on

[71 M2, Bk, MRGsr i B T 5 A WA & R I B A P BE 24k effects of Chinesemedicine ICA on the inhibition of cell proliferation
Ji£,2010,10(4): 766-769 and reversion of immune escape in hepatocarcinoma cell line HepG2.
Shang Ying, Lu Xian. The relationship between apoptosis and au- 2.15 cells [J]. Chinese Journal of Immunology, 2007,(10).908-911
tophagy in tumor therapy [J]. Progress In Modern Biomedicine, [13] Yang JX, Fichtner I, Becker M, et al. Anti-proliferative efficacy of
2010,10(4): 766-769 icariin on HepG2 hepatoma and its possible mechanism of action [J].

[8] Kitsis RN, Molkentin JD. Apoptotic cell death "Nixed" by an ER-mi- Am J Chin Med, 2009, 37(6): 1153-1165
tochondrial necrotic pathway [J]. Proc Natl Acad Sci USA, 2010, 107 [14] M-V, X fdt B B 3 1R 228 AT AR ) 0 ) 45 B MBS = ARV R F
(20): 9031-9032 FELI WL (B2 27 hiR),2005,(2): 40-45.

[9] E AR B LA, 22 [ i A s R A8 T X0 2P R AR 9 il 28 AR Ye Hai-yong, Liu Jian, Lou Yi-jia. Preparation of two derivatives
AN AFZE (D). E Bl 1A 24 7,2001,8(6):622-624. from icariin and investigation of their estrogen- like effects [J]. J Zhe-
Ge Lin-fu, Dong Zheng-jun, Jiang Guo-sheng, et al. Experimental jiang U niv (M edical Sci) ,2005,(2): 40-45
study on the effect of ICA on HI-60 cells in vivo and in vitro [J]. Cbina  [15] X, 28 SR, 2543 P Wy MEK 25 51090 g (0] g B 14 2238,
J Cancer Pre Treat, 2001, 8(6): 622-624 2003,(3):325-328.

[10] SRERZE, ()5 IR 55 1%, 55 HL-60 MR FERIASEESES Liu Hai-ping, Zuo Wen-shu, Li Hui-qing. Phytoestrogens and Prostatic
HF-Z2878 40 5 2 [T E BRI %24 4,2006(4):300-303. Car cinomav [J]. China j cancer prev treat, 2003,(3): 325-328

Guo Tie-jun, Bai Hou-qiao, Wen Pei-e,et al. The change and signifi-



