I — BB A 2R = 3T OP £ e 4R AR A - & microRNA-15a FRiERI =200

WA, T, BEE Y, B 20 H R L E R, LI 2017005 2.7 50K I I R OARDEE, TEC 210000)

W, BAY R B (E2)3A A 5 & (P4)* microRNA-15a(miR-15a)k £t #eh. 53k REFRPkegdir L5
GUFARBRAT MRS, 5 3 AN IEA: B2 40, P4 4AA4ilf —BRIRA- B F (B2+P4)4., AL TG, MTT kA mie s %
. AR AE N w5 @A, qQRT-PCR £45M Bel-2, Bax #= miR-15a #9485t Rix &, R  ZHKECK
B34 107 mol-L ™4 E2, P4, E2+P4 fL45FMK90 £ MM s 475 &, FFRIA 0 AR B M, KR E (<107 mol-L™)E2
OB FH I LR A AE R, HREAL, 5IKE E2, P4 = E2+P4 fL4538 A 9P £ 5 am i B % (P<0.001), %—EL
E2+P4 9V A SR P 5 AKIRJE B2 4845 37 ) AY I8 40 i 49 4 1= (P<0.001). E2, P4 F= E2+P4 t 408 8 4149 % oe iR A 4ot %

F. &IRJE4 E2, P4 A= E2+P4 4245 T8 Bcl-2 %9 & 1X(P<0.05 3 P<0.001), _EiA Bax #)4& i (P<0.001); ﬁmﬁﬁiﬁ‘“ E2
YERFARR . &RE G E2+P4 549403 miR-15a 69 &K (P<0.001). 451 &IRE 49 E2, P4 A= E2+P4 #a% MK aa L 64 7
EELR WA T, T Bel-2 69k, Lif Bax 69k IKIKRE B2 694E A MABR; &RE 49 E2+P4 44454 miR-15a
EE SN

KR M —B7; ZE; JP£E; Bel-2; Bax; microRNA-15a(miR-15a)
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Effect of Estradiol Combined with Progestogen on Apoptosis of Ovarian Cancer Cell and Expression of
MicroRNA-15a

SHEN Qianqianl, LUO Yil, XIE Yulianl, HAN Kez(l.Qingpu Branch of Zhong Shan Hospital Affiliated to Fudan University,
Shanghai 201700, China; 2.The Affiliated Drum Tower Hospital of Nanjing University, Nanjing 210000, China)

ABSTRACT: OBJECTIVE To evaluate the effect of estradiol(E2) combined with progestogen(P4) on expression of
microRNA-15a(miR-15a). METHODS The primary ovarian cancer cells from clinical ovarian cancer tissues were isolated and
cultured, and divided into 3 groups: E2 group, P4 group, E2 combined with P4(E2+P4) group. The survival rate of ovarian cancer
cells after the treatment was analyzed by MTT assay. Apoptosis rate and cell cycle were measured by flow cytometry. Moreover,
the relative abundance of miR-15a, Bcl-2 and Bax expressions were detected by qRT-PCR. RESULTS High concentration
(107* mol-L™") of E2, P4 and E2+P4 inhibited the survival rate of ovarian cancer cells with a time dependent manner. However,
low concentration(<10™® mol-L™") of E2 induced the survival rate of ovarian cancer cells. Compared with control group, high
concentration of E2, P4 and E2+P4 induced apoptosis of ovarian cancer cells(P<0.001), and the most obvious effect of
promoting apoptosis was E2+P4. However, low concentration of E2 reduced apoptosis of ovarian cancer cells(P<0.001). E2, P4
and E2+P4 had no effect on cell cycle. High concentration of E2, P4 and E2+P4 reduced the expression of Bel-2(P<0.05 or
P<0.001), but they induced the expression of Bax(P<0.001). However, the effect of low concentration of E2 was opposite.
Moreover, high concentration of E2+P4 could promote the expression of miR-15a(P<0.001). CONCLUSION High
concentration of E2, P4 and E2+P4 significantly inhibit the survival and promot the apoptosis, reduce the expression of Bcl-2,
and induce the expression of Bax in ovarian cancer cells. However, the effect of low concentration of E2 is opposite. High
concentration of E2+P4 can induce the expression of miR-15a.

KEYWORDS: estradiol; progesterone; ovarian cancer; Bcl-2; Bax; microRNA-15a(miR-15a)
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1wt
1.1 FEAR

ToBE A T HUS 60 151 01 SLAR I 14 Ries i 3 4
ZUbRA, ¥3k BTLI54E r ot T Sk R Be id #H2011
6 A—2016 12 A), FrAWALHELFH2,
B ERY T 35~80 X7, PHAERY 53 %

1.2 A5G

15%JG 25 1135 . DMEM. -4 5 & WP (L E
Gibico 2 #]); DY FEAEEMIEMTT %, PBS
B —H LT H(DMSO). M —EE(E2, fit5:
E2758-1G). ¥ (P4, #1t-5: P0130-25)(3£ [ Sigma
Al HMFET. AR B &BD AR, it
5: APOAF-20TS7, NG-CR002); RNA ¥i#: 5%k
A& PCR PRI & (H A TAKARA A+, it
5 : NG-CR002).

721-100 B 45053 66 FEAX (35 E PerkinElmer
AT 2720 AL PCR 7 HACAN 7500 Y SEHS 9% 56 58
& PCR &4t N5 H Applied Biosystems /A &) 7= i
2 Hk
2.1 KR

THE &M PR, 4 0.25%KIBEEEH L,
400 Hid g Mg 515 2 RA SR, IS 15%
G4 MIE ) DMEM Rr R, 22 W BEE 25 B L4t
e AE AN PR FEIE B 95% . KAME T8 5%
CO, 17 37 CHEAMWHE . F TS50 M4n LA
o4 £, HIRET KA.

2.2 MTT kol 4afu i AR A7 2

E2 Fl P4 07K L BEVfR,  FHRE IR e A
WA F . %8 4> E2. P4 Al E2+P4 (1 fE: 10717,
107, 107, 107 mol-L™" . Yi£E 5 $2E K 1 4 (e
B 1x10° -mL™"), 8T 96 FLA 1, 4451 100 pL, 24 h
JE e, R 96 FLIR I E 1 AN xR, 1 N
PEXTRRZH, 1 /NFEPEXRRZ, 12 ASsEigd, "AA
B 5 NEFL. BT HEZH & 4l B N R R FEAEXS
FRAL & SRR IR RN 2= X 2 A 8%
T, IR AN R E IR IR, ALY
200 pL. NZyJE B THFREARE 24, 48, 72 h,
BRI I [A) 25 05 7 25 385 RN N TG 1L 375 % 97 W P
BN 5 mg-mL™" ¥ MTT #5320 uL, 4k4:855% 3 he
W gt EiEW, BEFLINN DMSO 150 L, & T FHE
e, WEAKFRER 10 min, BEARALEK 490 nm)
RIS EAE . EE 3R, BOLE I E A
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Y M A7V =LA 4 H-FAEA 4
ELY/(BA X BB A H -2 X REZH 4 1E)%100%.
2.3 A AR AR I A A 9 T 2R K 4 e

UG BUE KR R gn i 2 i T 6 FLARF,
FL 3 mLOKE A 5x10* -mL™"), B34S 24 h
Ja¥, YR MTT 4550 E+E E2. P4 Al E2+P4 [k
JE#H 107 mol- L™, E2 {KIE (107 mol-L ™). HIZ%
48 h JGHAE EDTA FEEGUSCEEAM, PeidkEmA
500 pL Binding Buffer ZF4Ml, I 5 uL Annexin
V-FITc 1 Propidium Iodide J&8%], IR NGB
15 min, AT, KIEE 3 K.

FESR MR b, SRS 4B i S P IR S
o WU 240 PR T 2R B AT P BRAR [R], 75 3R A5 B4 P
WG 75%0K SB[ i R(FE 4 C %A% N IRFE),
B0 JE H PBS P 2 ¥R, N PI 44k 500 L, T
JEE R TRV 30 min 289 40 B4 23 B 40 B 3,
HE 3K
2.4 QqRT-PCR fIlZHH RNA FIRIAE R
24.1 RELRNA UM ERERT 6 LA, Bl
3 mL(ZHHMR % 2 5x10* -mL™"), 1o BB 5 4,
BN 4 MH: E2. P4 I E2+P4(107* mol-L™")FIx} i
4o INZ5)EMEE 9% 48 h, trizol HZE RNA.

FEEUM RNA FAZIR B A G 2 VR AP0 i)
WRERIAREE, WE Axsonso [EIE 1.8~2.0 Z[8], FKHH
Jir RNA 261E R4 . i 5 RNA DRFFT-80 CiK
FEfEH
242 WS RIE RNA WS S8k E
WK R, SRJETE PCR 4Rl 5% .
WSk 42 °C, 15min; 85 C, 5s; MEEARIE
Nz 4 °C, 4oo; JRNTEREH cDNA B T-20 C
UKFERAT -

WS 5|

miR-15a: 5’-CTCAACTGGTGTCGTGGACTCG
GCAATTCAGTTGAGCACAAACC-3’;

U6: 5’-CTCGCTTCGGCAGCACA-3’;

Bcl-2: 5°-CCCAGCATGCGGCCTCTGTTT-3’;

Bax: 5’-GACCCGGTGCCTCAGGATGC-3’;

GAPDH: 5’-TGAACGGGAAGCTCACTGG-3’.
2.43 PCR B #3456 4F: 95 CHIAME 30 s;
PCR: 95 C, 5s; 60 ‘C, 34s, #1440 MG,
VAR N: 95 °C, 15s; 60°C, 1 min; 95 °C, 15 s.
FAFER 2 MEAL, BAFEARESR 3 K. 45 PCR
SONARF £ ESR L & PCR S NAK R
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Bcel-2 %I%

¥ 5°-CCCAGCATGCGGCCTCTGTTT-3;

T 5°-GCTCCCACCAGGGCCAAACT-3,

Bax %I#@

¥ 5°-GACCCGGTGCCTCAGGATGC-3’;

T 5°-GTCTGTGTCCACGGCGGCAA-3’.

GAPDH 5|4

% 5-TGAACGGGAAGCTCACTGG-3";

T 5°-TCCACCACCCTGTTGCTGTA-3,

miR-15a 5| 4:

3 5°-ACACTCCAGCTGGGTAGCAGCACA
TAATGG-3’;

N 5°-TGGTGTCGTGGAGTCG-3’.

ué6 519:

% 5°-CTCGCTTCGGCAGCACA-3’;

it 5°-AACGCTTCACGAATTTGCGT-3",

NS RH ABI 7500 344507, tHE Cr1H,
Bel-2 A1 Bax UL GAPDH AN 22 [H], miR-15a
DL U6 AN ZEER, i H ILEGEAACH KT H
Bcl-2. Bax. miR-15a HIFHATRIAE . &4 H K5
mRNA FXF kTN 2724, AAC~(SLM2H H 1
B Cr fH-S230 2N 2 3L Cr AB)—Chf HEZH H 2k
Ct {E-XTHRHA N ZEH Ct H)»
2.5 GiilsEkbE

F SPSS 19.0 Geit F 247 £ dm AL 3, MTT K
ST R T ZE TR IS . A T F AN 4 A
A} PCR 45 A ¢ kB0 di AT G vt 7 0 A o Ak
7 0=0.05,
3 F#R
3.1 E2. P4, E2+P4 X UPELI% 40 B A7 30 R 15
3.1 E2 X UPEUmANMAEIE AR 7 4 K
FEAH Y, R EE E2(107" mol- L™ )R A 5 S48 41
MIAFIE 2, fAER AOiYE, HZERBREA S
B L (P<0.001); 4 E2 WER 10° mol-L™" A
107" mol- L™ i AW 42 i1 UP SR AN A7 IG5, &5
RIWE 1.
3.1.2 P4 XFEP VR AN MRAFIE R IR (E P4 1 4
AR T, AN 48 h A1 72 h G E AR R )
SO 22 A A it 2 (P<0.05 8% P<0.001).
4 P4 YR FEELE 107 mol-L™ A1 107" mol- L™ I, X4
MRS R A B R, I HAE 107 mol' L™, fE
F 72 h FEAR 40 B A7 35 2 B B R (P<0.001) . &5 2R I
x 1.
R E BRI 2452 2019 4 7 H 2B 36 B4 13 31

R1OMEE. BEGE A CEERE 2R I R AT
EERWRW(X s, n=3)

Tab. 1 Estradiol, progesterone and estradiol combined with
progesterone at different concentrations affected the survival
rate of ovarian cancer cells(x £ 5, n=3)

s e/ B g 4 HLAT TS 2/ %
- mol-L™ 24 h 48 h 72 h
Kﬂﬂgﬂﬁ - 100 100 100
107 84.5+2.67 73.1£2.39 62.5+2.37
i — 10°¢ 101.2+2.1 98.442.5 98.642.2
- 107* 107.3+2.2 103.9+2.5 105.7+2.0
107" 105.6+2.0 103.9+2.4 106.8+1.9
107 102.0+3.6 94_9¢4_0?; 82,914.52
. 10°¢ 95.5+1.9 97.7+1.9 99.242.1
PR 107 96.7+2.0 101.5+2.1" 101.1+2.2Y
107" 102.3£2.2 109.3+2.1% 104.0£2.2%
Wi 107 77.3+6.0" 61 .8i5.01) 40.613.02)
e 107 100.6+5.0 90.1+4.0" 77.4+3.0”
s 1078 106.7+5.0" 94.6+4.0 85.4+3.0
i 107" 111.7+4.0" 99.9+4.0" 88.9+4.0%

T SHMEX AN, VP<0.05, PP<0.001.
Note: Compared with negative control group, ’P<0.05, 2 P<0.001.
3.1.3  E2+P4 X ORI AN IEAFIE R E2+P4
XoF 2 BRAT- 175 2 10 5 Wi 9 TR A i) - 7)1 A Pk o AR P
76107, 107, 10°° mol-L™', #F 24 h NIyl
IR AT R, (B R EAE 107" mol- L™
A 107 mol-L™' A 4iit % 7% X (P<0.05); KJELE
10 mol-L™", 24 h N E2-+P4 RS $0 1] it 83 48 Ffd (1) 17
EE, JFHAEASIEE L(P<0.05). 24 E2+P4 ik
BEZE 107, 107%, 10 mol'L™!, ZE48h M 72 h 4
FHUNINH R AR, L 107 mol L™ 4
AR, BAWENSI 525 (P<0.001), 45
1.
3.2 E2. P4, E2+P4 X UP S5 40 H i TR 1 52 m
E2. P4 Fll E2+P4 #E3K N 107" mol-L™" It} g%
AR 33 B LR 4 R T2 (P<0.001), 3F H. E2+P4 {23
AR T B f(P<0.001); 24 B2 9% 9 107 mol- L™
I, I O S5 41 P A T2 (P<0.001). 25
W 2.
2 B B BRSPS
TEEFH(X L5, n=3)
Tab. 2 Estradiol, progesterone and estrogen combined with

progesterone affected the apoptosis of ovarian cancer
cells(x s, n=3)

A5 T3 /%
X HEZH 8.98+0.656
Za (107 mol-L™) 24.40+0.188"
WE —EF (10~ mol-L™") 19.47+0.155"
W= AE(10 mol-L™") 2.45+0.500"
WE B+ (107 mol L7 40.17+4.736"

FE: GaiadLMit, "P<0.001.
Note: Compared with control group, "P<0.001.
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3.3 E2. P4, E2+P4 X G Sy 4 i & A i 52

E2. P4 Fl E2+P4 3 G 5598 4H i J5 JHV AT 52,
Wt B U R (i B o) O SR e 40 PR R T AN
IEL 7 &40 ) A S B o &5 SR LK 3

ERI N € L e SR Sl
Wy Z e (x + s, n=3)
Tab. 3 Estradiol, progesterone and estradiol combined with
progesterone affected the cell cycle of ovarian cancer
cells(x + 5, n=3)

4 Go/G S #

G,/M #

ot B4 79.40542.206  9.913+1.313  10.682+1.235
ZEA0 mol- L") 79.72242.469  8.177£1.628  12.101+1.295
Wi EZ(10* mol'L™") 79.044£2.159  6.952+1.650  14.004+1.327
Wi (10 mol-L™") 76.348+2.555  12.620£1.991  11.032+1.320
Mifg%%f% 79.405+11.03  9.913+1.314  10.682+6.174
(10" mol-L™)

3.4 E2. P4. E2+P4 % Bel-2 ik (1540

E2. P4 Fll E2+P4 #E¥KE A 107 mol-L™" i T iff
Bel-2 [FJ3RIA(P<0.05), T H E2+P4 fI{EH S E
(P<0.001). 4 B2 WEHR 107° mol-L™" i, &1 F i
Bcl-2 HIRIE. 45RIIEK 4,
3.5 E2. P4. E2+P4 X} Bax FiAM520

E2. P4 fll E2+P4 fE¥ N 10 mol-L ™' it} 11
Bax [ #%(P<0.001), E2+P4 41 5%f ML AH Hh e 2=
FEAE. 2 E2 W 10 mol- L7 I I A
Bax [IRik. 4558 WK 4.

R4 OMECE. BB A RS2 F A Bel-2. Bax
FIEWZ (X + 5, n=3)

Tab. 4 Estradiol, progesterone and estradiol combined with
progesterone affected the expression of Bel-2 and Bax(x + s, n=3)

a Bcl-2 mRNA Bax ml?NA

MR FE = MR R ik

it B4 8.403+1.715 0.883+0.059
ZE (10 mol- L™ 3.110+0.277" 1.358+0.191%
WME (10~ mol-L™") 4.428+0.560" 1.335+0.057%

0.497+0.029%
1.757+0.326”

17.311£1.087%
2.986+0.626

HE = EZ(10 " mol-L™")
W~ EE+ 2 £ (10 mol- L")
E: SR EAMLEL, YP<0.05, ?P<0.001.
Note: Compared with control group, DP<0.05, 2P<0.001.

3.6 EIREE Y E2+P4 X miR-15a K540
E2+P4(10™* mol-L ") AEWS (L3 miR-15a HIZik
(P<0.001), ZiRWF*E S,
4 T
Waiit, 2013 FEEELA 22 240 FIHKIIHR
R, 200 14 030 G A LT O EEN . I Hoop
HIE R R EE LT 20%, 4820110 4 90 S8
LR BK, 454 JE i Lo U SR R RN 11 2 5000,
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x5 WB-BPESZEEE microRNA-15a &k th B
(xxs,n=3)
Tab. 5 Estradiol combined with progesterone affected the
expression of microRNA-15a(x £ s, n=3)
4 microRNA-15a FH X} ik &
X R
W~ EE+Z £ (10 mol- L")

1.030+0.211
4.607+0.954"

FE: SXPHEALMELE, VP<0.001.
Note: Compared with control group, "P<0.001.

ZA 3R 0T B L 4 B R AR 0 A K AR AT
ST 3. FEEN O E A AR SN R A
MIER, HSA RS = 28k 2k
[ B L9 40 B Bk OVCAR3, ZE ¥ Rk ETE
100 pmol- L™ A4 & MHIEM . HATZ &R yuE
YE R IHLH M AN 25 . Rodrguez 2507 4RAE, 2o
RIS PR A K T (TGF) %
IR YIS, Li PSR, Zu R T
RGN SR A SKOV3 I P R 4 i AF K IR 7
mRNA [ ik . Paleari 5 IR I, LMK 5%
BRGNS A Bel-2 ik, MM
75 P 4 JHD 1 64 B 4 17 ) BN SRR R T o X
W LR, ZigER e R T R SRR 1 5 A 2R
2 PRI Oy SR A g . A AT e O
PR NI N B S 2RSS, BOE )
SAARARAS A AR 2 BT, AT ASE B S A i
S5 2 BN o S FER NS O S A 4 A
Gi—&510 . AWM SRR RIRR, P4 RN T
T Bel-2 ML Bax FZRIE SR AN 1] G 555 20 g 1) 15
B, (R T

SReN & Vil i 2 & SULE Hintail) ok A
TIAEEVF 2 AN F AL A, MEBER 5 00 5L 1R A2 K
JRF AR —HAFAR AR E R . KEARRR
TSR s, A0 20 SUIE 0 R RR % (i 2k BN S
A, Laviolette 5! i ik i 56 & B
MR AT AR O SR AR, A e R A AR T I (]
SR Li S5 FORRR, TR M R X O SR 4
RIS T AT I o =k B B2 R A R 2
MG 2, (REAM T, SRIMARIKREE E2 Hfe
SRR A AR, JELL 10 mol L™ [
B R R A AR, IR EE E2 RERE (R i3F Bel-2
ik, T Bax HIRIE: mikE E2 X Bel-2 M
Bax [MEHIR I SRR B2 IVERIAHB,  HItt
W B2 iR 20 B A A7 A A T AR K R S R
Bel-2 1 Bax A HHK

HHE PR 255 2019 4F 7 HES 36 558 13 W




Bel-2 SR8 2 fc 4 R IR 55 4 M 0 T2 AH SR )
EAM, EXAFHES, Bel-2 B3 B AR H0H]
TS Bax FEEAEM NEHEARAET . S~
RNA(microRNA)Z —F It RNA, Ei@Eid5H
R ER] (A5 48 RNA 33 JE 2 A [X. 45 45 41 9k R
feil, AR & . . R U,
Tk 2 HOAEHE AP, MIRNA ik 570 2 ks
JRIRAERURE, semEE s, JOHE MR &
% .Bonci 25842 1 miR-15a Al miR-16 7EfEZHZH
MR T EH AN, AT 7REImiR-15
A miR-16 Fef% N HARFE [ Bel-2 [IFRIA, i)
il IR R R AR AR S o« RIS R 98 Bel-2 B
5 VR BRI R R M DS, T Cimmino 451
F Sanchez Z£2H 1 miR-15a BEAS 4] Bel-2 A
FRIA, AT R i R A GRS . KT B2 B
4 P4 fEH T IR SRMET gD, AR RIER
To WAL R T2, FL A AR FE N R IE 17K
&, B2 BB P4 S B S g 20 A P 0 ) 4 FE B RH R
1M B BT e BB\ KB E2+P4 BESAE 1k N S5 41
il miR-15a ({3RIE, Uil E2+P4 it 117 miR-15a
(R IE R Bel-2 [1IFRIE AT B0 16 41 i 11
WG . (H2& E2+P4 ZIE A FIEA T miR-15a
R IE A T B — DN, HrTRENLHE B
FIE I 52 A S 5 0 20 PN A G (5 Sl B 1)
YERIRIHHT miR-15a MIRIE, B3 HEM Pten
SEFHORHI/N RNA 875 8 SR 2T miR-15a FIRIA

£ MTT 5 HRIKEER) E2 5 P4 ¥4 JlGE
ST A M R BE AR S (FRIR BE B2 SRIRBE P4 BX
A VR JE 2 IR A00 i b8 40 B3 5 VR L, PTREATL
HioNZE B2 M IR 4 A 1Y) P4 2R3N, 3t
MEINT P4 )RR A 2 SR AE SRR 45 N
Y01 P TR 4T L 0

REFERENCES

[1T DONG X, MEN X, ZHANG W, et al. Advances in tumor
markers of ovarian cancer for early diagnosis [J]. Indian J
Cancer, 2014, 51(Suppl 3): €72-¢76.

[2] OZOLS R F, BUNDY B N, GREER B E, et al. Phase III trial
of carboplatin and paclitaxel compared with cisplatin and
paclitaxel in patients with optimally resected stage III ovarian
cancer: a Gynecologic Oncology Group study [J]. J Clin Oncol,
2003, 21(17): 3194-3200.

[31 LEE Y S, DUTTA A. MicroRNAs in cancer [J]. Annu Rev
Pathol Mech Dis, 2009, 4(1): 199-227.

[4] SIEGEL R, NAISHADHAM D, JEMAL A. Cancer statistics,
2013 [J]. Ca: Cancer J Clin, 2013, 63(1): 11-30.

[5] BAST R C, BREWER M, ZOU C P, et al. Prevention and

PR E BRI 2524 2019 4E 7 H 45 36 545 13 1)

(]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

early detection of ovarian cancer: mission impossible?
[M]//Cancer Prevention. Berlin, Heidelberg: Springer Berlin
Heidelberg: 91-100. Doi: 10.1007/978-3-540-37696-5_9
RODRIGUEZ G C, TURBOV J, ROSALES R, et al
Progestins  inhibit CYP24A1 and
synergistically inhibit ovarian cancer cell viability: An
opportunity for chemoprevention [J]. Gynecol Oncol, 2016,
143(1): 159-167.

RODRIGUEZ G C, NAGARSHETH N P, LEE K L, et al.
Progestin-induced

calcitriol-induced

apoptosis in the Macaque ovarian
epithelium: differential regulation of transforming growth
factor-beta [J]. J Natl Cancer Inst, 2002, 94(1): 50-60.

LI H, SUN H. Effect of estrogen and progesterone on the
expression of VEGF mRNA in epithelial ovarian cancer cell
line [J]. Chin J Oncol, 2004, 26(5): 264-267.

PALEARI L, GANDINI S, PROVINCIALI N, et al. Clinical
benefit and risk of death with endocrine therapy in ovarian
cancer: a comprehensive review and meta-analysis [J].
Gynecol Oncol, 2017, 146(3): 504-513.

SAEGUSA M, OKAYASU 1. Progesterone therapy for
endometrial carcinoma reduces cell proliferation but does not
alter apoptosis [J]. Cancer, 1998, 83(1): 111-121.

FOLKERD E J, DOWSETT M. Influence of sex hormones on
cancer progression [J]. J Clin Oncol, 2010, 28(26): 4038-4044.
LAVIOLETTE L A, GARSON K, MACDONALD E A, et al.
17beta-estradiol accelerates tumor onset and decreases survival
in a transgenic mouse model of ovarian cancer [J].
Endocrinology, 2010, 151(3): 929-938.

LI Z B, CHEN Y X, ZHAO J Y, et al. Effects of
pharmacological concentrations of estrogens on growth of
3A0 human ovarian cancer cells [J]. Acta Genet Sin, 2006,
33(9): 782-792.

ADAMS J M, CORY S. The Bcl-2 apoptotic switch in cancer
development and therapy [J]. Oncogene, 2007, 26(9):
1324-1337.

DATTA S R, RANGER A M, LIN M Z, et al. Survival
factor-mediated BAD phosphorylation raises the mitochondrial
threshold for apoptosis [J]. Dev Cell, 2002, 3(5): 631-643.
INUI M, MARTELLO G, PICCOLO S. MicroRNA control of
signal transduction [J]. Nat Rev Mol Cell Biol, 2010, 11(4):
252-263.

LI W X, XIE L, HE X H, et al. Diagnostic and prognostic
implications of microRNAs in human hepatocellular
carcinoma [J]. Int J Cancer, 2008, 123(7): 1616-1622.

BONCI D, COPPOLA V, MUSUMECI M, et al. The
miR-15a-miR-16-1
targeting multiple oncogenic activities [J]. Nat Med, 2008,
14(11): 1271-1277.

CALIN G A, DUMITRU C D, SHIMIZU M, et al. Frequent
deletions and down-regulation of micro-RNA genes miR15
and miR16 at 13q14 in chronic lymphocytic leukemia [J]. Proc
Natl Acad Sci USA, 2002, 99(24): 15524-15529.

CALIN G A, CIMMINO A, FABBRI M, et al. MiR-15a and
miR-16-1 cluster functions in human leukemia [J]. Proc Natl
Acad Sci USA, 2008, 105(13): 5166-5171.

CIMMINO A, CALIN G A, FABBRI M, et al. MiR-15 and
miR-16 induce apoptosis by targeting Bcl2 [J]. Proc Natl Acad
Sci USA, 2005, 102(39): 13944-13949.

SANCHEZ-BEATO M, SANCHEZ-AGUILERA A, PIRIS M
A. Cell cycle deregulation in B-cell lymphomas [J]. Blood,
2003, 101(4): 1220-1235.

cluster controls prostate cancer by

Weks H39: 2018-08-25
(RS89 Z5H95)

Chin J Mod Appl Pharm, 2019 July, Vol.36 No.13

1647 -



