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Abstract Osthok a nawral coumarn derwvative is extracted from the fruitofCnid iwum monniert (1. ) Cusson a hera
peutic agent i trad itbnal Chinese medcne Breast cancer is one of them ost canmonly diagnosed cancers and the lead-
ng cause of death mwomen 1 devebped and ncreasngly n devebping countries The ob jective of h s study is to i~
vestigate the effects of Osthole on the proliferatbn cell cycle and apoptosis n hum an breast cancer cells A ntipro lifera-
tive activily of Osthok wasmeasured w ih the 3-(4 5-Dmethylhnzot2-yl)-2 5-d phenyltetrazolim bomide (MTT)
assay Flov cytom etry was perfomed to obsewe cell cycle distrbution and apoptotic body appearance Our resu lis shov
thatO sthole is effective i inh biting cell polifration pomotngG 1 phase arrest and inducing apoptosis n breast cancer
cells These findings ind cate a need for further evaluating O sthole as an antiuimor agent to treatbreast cancer patents
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Breast cancer is one of the most canmonl d agnosed cancers and the lead ng cause of death n wamen in
devebped countries and ncreasng in deve bping countries . W ith 1 m illion new cases diagnosed in the world

annually it accounts for 18% of all famale malignancies[zl. Despite its pervasive inpact the etiobgy of breast
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cancer and themechanisn that prumotes its progresson are not fully understood A lthough bmpectomy, rad aton
therapy and homone therapy have been used for curing breast cancer patientsH 4. tecurrence and m etastasis are
maprproblen s n breast cancer therapy Thereforg identify ng novel drugs for breast cancer is mperative

O sthole ( 7an ehoxy-8[ 3-methy pent 2-enyl] coumarn), a nat S
ural coumarn dervatwe (Fig 1), is extracted fran a Chnese herb
Cnidium monnieri (1. ) Cusswhich possesses a variety of pham ace- L0 0 0
bgical properties[ M any phamacobgial properties of O sthole CH,CH=C— CH,
have been reported inclidng an td iabetic activitym, ant+ n flan— 4 .

.. 18 . . .. ]9 . ..
malory act1v1ty[ ], antnociceptive act1v1ty[ : and antitumor activt

[16-14] Fig.d Chemical structure of Osthole

B1 ETEOHULEZENY

. However to date the effect of Osthole on breast cancer
cells has not been studied
The present study w as performed to investigate the effects 0fO s-

thole on cell grow th  cell cyck and apoptosis in breast cancer cells

1 M aterials and M ethods

1.1 Chenicals

Osthole was obtaned fran Jiangsu Institite for Food and Drug Control (Nanjng Chmna).
1.2 Cell culure

Human breast cancer cell Ine MCF-7 was obtained fran American Type Culure Colkction (M anassas
VA, USA) andm antained in DMEM medim (GBICO, USA), supplementedw ith 1070 FBS (TheCellCulture
Canpany USA), 100U /mL penicillin and 100 g/mL. streptanycin. The cellswerem antained in a hum idified
aimosphere of ¥ CO, n air at 37C.
1.3 CellProliferatbn assay

Proliferation ofM CIF-7 cells follow ing treaim entw ith Osthole was measured using 3 4-(4 5-dmethylthiazo}
2-yD-2. 5-d phenylterazolim bran de (MTT) (Signa). Briefly MCF-7 cellswere seeded at a density of8 000
cells/well in a 96-well platg albwed to adhere overnight and then treated w ith varbus concentration ofO sthole
(Q 20 40 60 8Q 100 Hmol/L). The cells w ithout O sthole treaiment were used as contol At36 or48 h after
ream ent 20HL ofM TT dye solution w as added to eachwel]l and the platewas ncubated for4 h at37C. Sok-
bilizatbn/stop solitbn (150 HL) was added and incubated for 1h at 37°C and the absorbance at 570 nm w as re-
corded using a Synergy 81T plate reader ( Bo-Tek Ihstmments W nooskj VT).
1.4 Cell cycle and apoplosis analysis

36 h after treaiment the cellswere trypsnized and resuspended in 7000 ethanol A fier incubation on ice for
at least 1 b the cellswere resuspended n 1 mL of cell cycle assay buffer ( 0.38 mmol/LL sodum citratg 0.5
mg/mL RNase A, and 0. 15mg/mL propdum bdide) at a concentration of 5% 10" cells/mL Cell cycle analy
siswas carried out by use of FACS Calbur BD” fbw cytan eter

To estinate the number of apoptotic cells cells were fluorescently labeled by add ition of 20 BL. of b nd ing
buffey SHL ofAnnexn V=-FII'C and 5HL of popidium iod e (BD Pham ingen SanDiegg CA). Afier the -
cubation at roan temperature in dark for 1I5min, cellswere applied to fbw cytametry analysis
1.5 Statistical analysis

Results were reported as means £SD, and statistical analysis was ob tained using an unpaired ttest

2 Results

2.1 Osthole inhibits the proliferaton of MCF-7 cells
To exan ne the effect of O sthole on the proliferaton ofMCI-7 cells we perbmed MTT assay. A s shown in
Fg 2 afier 36 and 48 h weam ent O sthole sgnificantly nhbited the proliferation ofMCF-7 cells in a dose-de-



33 2 (2010 )

pendent manner canpared with the contols (P <
0.05). The growth of MCF-7 cells was inhbited by
12%, 1%, 230, 3% and 36% wih the treament
of Osthole (20 40 60 8Q 100 Pmol/L) for 36 h
The nhbition rate of MCF-7 cell growth was 270,
35%, 4G, 5% and 6%, respectively with the
ream ent ofOsthole( 20 40 6Q 8Q 100 HPmol/L) for
48h (Fg 2)
2.2 Osthole induces cell cycle arrest n M CI-7 cells
As shown nFi 3 theG1 phase cell population of
controlwas 40. 8% . After 36 h of grovth the G1
phase cell population of Ostholk-treated cells ncreased

sinificantly in a dose-dependent manner Treament
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Fig.2 Effects of Osthole on the proliferation of MCF-7 Cells
E2 #ehFEI MCF-7 4 E K #0

MCF-7 cells were treated with 0, 20, 40, 60, 80 and 100 wmol/L

Osthole for the indicated periods of time and cell proliferation was

examined by MTT assay. Data were represented as meanxSD of

three independent experiments (P<0.05).

wih 100 Pmol/L Osthole led to G1 phase accumulation by 83. 8P, and the G 1 phase accumulation w as accan—

panied by a corresponding reduction in the percentages of cells n S phase ( Fig 3 and Table 1).
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Fig.3 Effects of Osthole on cell cycle of MCF-7 cells
B3 deRFEX MCF-7 415 FE i 8%m
MCF-7 cells were treated with 0, 20, 40, 60, 80 and 100 wmol/L Osthole for 36 h and cells were prepared for the cell cycle detection
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using flow cytometer. Results are shown for one of three separate experiments.

Tablel Percentage of MCF-7 cellsinG1l S and G2/M phase after O sthok treaim ent

1 , MCF- 7 Gl S G2M
MCE-7 celk Control 20 Bmo l/L 40 Hmol/L 604mol/L 80Hmo /L 100 Hm ol /L,
G FPhase %% 40.89F36 50.95F2 1 62 10501 7252%3 6 82 44%4 83 83 87£378
S-Phase/% 48. 12312 3 43.34F2 59 28294296 1759%3 4  3.92%0 73 6 50%0 96
G2M-PhaseM  10. 99 0. 39 571%1 1 9 61%1 38 Q8 *1.64 136418 9 63*209

18 —
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2.3 Osthole induces apoptosis in MCF-7 cells

The number of viable MCF=7 cells decreased folbw ng treaiment w ith O sthole To detem ne whether cells
were undergong apoptosis n addition to cell cycle arrest changes in phosphatidylserine membrane localizatbn
were analyzed by use of annexnV. As shown n Fig 4 A and B, populatibns of apoptotic cells were increased in

a does-dependentm anner w ith he treament of Osthole for 36 h
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Fig.4 Effect of Osthole on apoptosis of MCF-7 cells
B4 #eEKFERI MCF-7 488 T/ %M
MCF-7 cells were treated with 0, 20, 40, 60, 80 and 100 pmol/L Osthole for 36 h. Apoptotic cells were analyzed with Annexin V-FITC using flow

cytometer. A: Representative histograms of three separate experiments. B: Results of three separate experiments are shown in graph form.

3 Discussion

O sthole displayed an antiproliferation function in rat vascular snooth musck cells human prostatic cancer
cells and human gastric adenocarc nan g et¢ "™ Our results of MTT assay showed that the proliferation of
M CF-7 cells was reduced w ith O sthole treatment n a dose dependent manner (Fi 2). The inhbition rate for
M CF-7 cell growth was 36% w ith Osthole treamment at 100 Pmol/LL Hr36 h while the inhibition rate was 69%
w ih O sthole treament at 100 Bmol/L for 48 h. These results suggest that the proliferation ofM CF-7 cellswas n-
hbited by Osthole n a tine dependent manner

W e perform ed fbw cytametry analysis to characterize the underlying mechanisns by which O sthole nhbits
cell proliferation. Upon treaiment with 100Hmol/L. Osthole Hr36 h the proportion of cells n the G1 phase -
creased to 83.83%, beng renarkablely higher than that of the control (40.8% ) (Fig 3). Therefore G1
phase arrestm ay be one of he causes which kad to he nhibiton ofM CF-7 cell proliferatbn by O sthole Result
of flow cytanetry analysis also showed thatO sthole nduces apoptosis ofMCIF-7 cells (Fig 4 A and B). Howew
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er them echanim s by which Osthole nduces apoptosis and cell cycle arrest n breast cancer cells need to be
studied further The effects of O sthole on the prote nswhich are nvolved n apoptosis such as inhibitor of apopto-
sis protens ( APs), BcR2 fanily members cytochrane-c release fran mitochondrig changes of m itochondrial
membrane potential Fas receptor expressn, caspases p53 aswell as cell cycle regu lators such as protein Rb,
cdk4, Cyclin E Cydin D1 cdk2 etewillbe nvestigated n the future study.

In summarg Osthole, as an active canpound of Cnd wm monnieri (L. ) Cusson has been reported to pos-
ses several biobgical functions H owever iis effects on breast cancer cells have not been sudied Herg we
show thatO sthole is effectve in mhbiting cell proliferation, nducing cell cycle arrest and apop tosis in breast

cancer cells Because ofO sthole’ s d werse pham acological actwities it has been poposed the possbility of its

deve bpment as a pran isng lead canpound for drug discovery[l()]. Our resulis povide sam e of themolecu br ba

sis for further evaluating Osthole as an antitumor agent to treat breast cancer patients
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