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[Abstract | Breast cancer has become the main malignant tumors which pose a serious threat to women s health .Selective

estrogen receptor modulators , which served as the effective drug treatment ,have been attracting more attention . Present re-

search progress on the selective estrogen receptor modulators was summarized in this paper .

[Key words ] estrogen sestrogen receptor ;selective estrogen receptor modulators

RIS ZPL e 8 Ry 42 3K Bl N e i D %) S
R —, S REIE b GE T, 2013 AF SRR Ry
A 39 620 BIFLIESE TG, 5 1970 A L FL
TR B A R SR Y 9 1% EFFE 12.3% 1, R
[l BB AR FL IR o & B K S B0 R AR 2 SR 0L
AT AT [ LR s 2 A HE B 1t e R L K
=2 NS AR 35 15 J7 A oty B
MR R B T R

KA BER AIF 5 F Ik R L% A B L FLARIEE S5 N
A P E BB KT A BSOS R A S S A o
i3 e SSYNINAE RSN ER YN 2gh S EAVIES
G B AR R P R G SR A
OV LA B e R G5 SR e R 10 4 R B0 B
PR T 0T B IR TS PR B L MES R AR N
T R AR i g i S Y AR MR 321K Ces-
trogen receptor ,ER)A S R4 H A FIME T, ER
EEIY AWM JERa FI ERBLETE DNA 255

(MEHE®A] T W BEOA AR5 MR 255 . Tel .
(021)81871228-15 ; E-mail :mickey_dh@ 126 .com

CEWEER ] RBOl o 3R A S W B0 ) B HE
BHYIPTSE . Tel : (021)81871228-15; E-mail :wuqy640319@ 163 .

com

XA 9670 MR TIERCIALS & XA 6070 Y [F 5
PE L PRI A 2 AR S B — T AR AT 35
SFEHTR 55— R B ICAE F sl 5 PR A 25
SN TTRE TR PP MR S AR H 15 7] (selective
estrogen receptor modulators , SERMs ) iz [ 4=,
SERMss Sk THE MM AR I LS ER 454
i —REEM A RIS Y. BEARR) SERM s 758
JHF U MUAE R GE P 2 B R ) AR FLIR SR 2L
TR PR, SERM s s L Il R by 22
T2z — A TR BUSARE DL K — 48
FARER

A A ML SERM s LUK HATIEZERF 5
O HA AR YIS TR SERM s HEFTERIR

1 %81 SERMs

HHT O 24 £/ SERMs 254 I il 58 1F 76 i
RIS 2B AL,
1.1 =XHE =ZRKIEEREEH—ICSERMs
s EZE (TAM LB 1), TAM fEFLIRAH SN F I
N ER PR AEEALL DI RERIN ER
SR TR ML XS T P A i
PEVER 50 3T B RS A A e PN B A
TEfal ) EE =R SERM s iR A R K



e 2016 4F 1 H 25 HEE 34 55 11

2 Journal of Pharmaceutical Practice ,Vol .34, No .l ,January 25,2016
5 B IR IS O R OKIF (ospemifene, AR 5 A% JERERIFM 5~8 5, Hrifk
K13, A1 X MCF-7 i9/E A FeXd MDA-MB-231 53 ,
\ . A28 2 WGP AT ARAE RO 5 T A5
A o

Q0 QO
O Q Cl

tamoxifen ospemi fene

1 =FZJ%ZK SERMs RRAGWEH

bt % 5T IR Gurleenkaur 25° 75 B 52K
SYEEFEERE TR R T — RV A (b
AW 1.2.3,18 2) fEX NFLIRFEE AN MCF-7
MDA-MB-231 fiEHMESH LA 1.2.,3 R
RSP AN = SAw SISk SR IOl st/ c O =8l
R ASF AR TR AY 1, 5558 @R T
Yyl S FEBUC AL S 2 X 20 B A 26 2

=
H(an

WIS A 1.2 ,3 4 ERa F9BERVER T ERB.
H5EW 1.3 ML ALG Y 2 XF ER ZARK) 6T
LN R SRR e S e S ) NSl BB U
A PTEPEDL T B KI5 7T e th A Ak
BRI EES G T E,

1.2 FopEwm i ESMARIFEER IS SERM s
)& T I 1 2F (raloxifene, B 3), J& T 45 —1Q
SERMs JEFLIRAIFE 1l ER 5405 B4
LA RGEHA ER WEhH L JF B N A
FIEAER . 1998 4F FDA #tEH I FRiiR a4 4
Je B B LKA B AR B 2R A A 1T DL AR EL AR
SRR O Y R 2R 2R (B 2 B Bk i ZE G I
P T2 B R 2 SRR R
B2 AR 3% 25 W 38 A7 BT e 5 5% Carzoxifene , ] 3),
LY335562 45,

B2 BEERFITEMLEN

o
’\,u C '\_tJ g

)

s |
Ot OCH, O‘
HO S HO HO
raloxifene arzoxifene lasofoxifene
B3 FIFEME ZEH SERMs RRAYEH

1.3 %A% =18 SERMs i & & 7% (lasofox-
ifene ,[& 3)J& T 2526 , g5y P AR ME IO S AL 2R 454
SRR ESSARXS T HAh SERM s A7 B 5 A9 11l
AR R g R AT LU R WU RIGR T
B BEAN T FL I AR AR VR B e
HBAER

1.4 Hut JEIL@ W51 ZIS | 2 T Nk e 25 R M —
BE2E SERM s MIBFFE M ILAERZ (181 4), MR AL
T2 H S5 (bazedoxifene ) , T HUI FAHI 1l
BB AL . RIS EM-800 X ER
FR- @?Lﬂiﬂﬁﬁﬁl JHE AT A ) S A WD B (fulves-

trant ) TIEIT ER FEAHE A i 30 2L s
2 F% SERMs

BEE BT IR STRAU B 25T SR
SEAEHTHOR ) & R Ok Z B RA 0
SERMs # & S48 .

2.1 2EAIESERMs P2y WIisan & mik
BHIFA G P24 THE Pt Co. Eu. Ru. Fe 48 B 1
5B — S B WA DU R 16 o T AR
M LA R Z R0 1 & JB A L2 SERM s, W98 &
MEJEA LI SERM s TENGV 1 | Z RS54 1 Fidl



SRR 2016 4F 1 ] 25 HAE 34 45 1 )
Journal of Pharmaceutical Practice ,Vol .34, No .l ,January 25,2016 3

il L i Jes 200 i 14 99 S5 T T AR 2 B — s A9 AR
P H DL TR R AR, Top AR
T— R I — A E IF (hydroxyferrocifen , £
5) SRR I TR IR MCF-7 FLARSE AN
TS PEOL TR B 5 JF s TAM RS2 e 55 8
SEXFAEAT R SEMOBR AR 4 i MDA-MB-231 584

O \\ Q Ol

HO

EM-800

bazedoxifene

0 0 0 = O W("/]<
?D \H\{} ’ “AVO HO S\/\[>§|r<|

BAIHRIVER 2 B IS I R i B A
TRSRAIMHBIVER . Plazzuk 2570 & WU — 800 3%
AW 4,5 (& 5)% MCF-7 F1 MDA-MB-231 4 ity
A B B ARG P OF FL & AR R 2R A
Yy JeH 2% MDA-MB-231 41 , k&% 4,5 1)
ICso fHA 5120 90 nmol/L 1 1 pmol/L,

(OH

fulvestrant

B4 WIRRE EFHRIEAE BB SERMs KR ZGH 454

n=2~5, 8

H, (CH,) NV,

hydroxyferrocifen

B 5 £BAEWE SERMs RERAME

R4 RS SERM s MikL , e mik s
WITE ZARZE & 1 R FL IR 0 6 58 25 5 T B
B AR 3 LR X MDA-MB-231 HLA % & 1 4m
TG PE, o TAM JCRL ) AL IR BRI R4t T
ARE
2.2 MEEASY 2006 4F Nareshkumar 25"
R T WP RIGIR 259 6 (1K 6), T Zfbs
Y A FRHI D I = 3L 2R Eh 45 M 25 ) 0 B K i
ARG PEACIE =W A e PE ARG ) R 220 53 /N 7 U
Sl TG T A R TR AR R R AL &)
75 RS R MCF-7 BA BT 04 il 4
. MR R R MBI A& Y B 5 i
(TGP, e 2 S AR 3 R R I | A7 A% P i A
e SRR T MCF-7 VR, 27 kE
FIBURIE N I U-NMe: 8 E-NE , ff 2
Xt F B A R BAE . R R R X A
J-OCH:CH: NR: i fE i & JFH 2D H —4
SUESLIA TSR B S ER 2RI GRET .
SRR LS 8 HA FAE ) SERM s f4%,
B TS SVRLG M5 R G R R sh ) A LR
FIF B BB PR LA 3 RE IS4 80 P45 B

M. Bk G 8 Bch—FSTER) SERM s,

2.3 ZeRiLA 4 Seongkon R IIFE M T
EPEEVEI T ERa B9— RINABIF I G4 9 (F
7). 28 X BRI R W] R o T
1 ERa FiRBIAF R EAEHBIER, 557X
RIS RS 10 B AW 7 HXF
ERa BYBEEEIER: ERB Y 50 %, HL AT LAAG %047 ]
B T ORETIBRG R A Bk B 1k E RS AR X
A B8 24 BTG A i i RIAY T A S 4 it 1
AT fE . [] B 4 7 FR AT - 45 48 b B 09 7 7E 6
SERM s A FEH4F ke te 3 2 OCE L nIfE- .
2.4 HHEA 4 SERMs  ER A LS SRR
IRECIARZE G IR — RS E AT 1/ SERM s
(St et/ L RS B e 7/ NN Al (e
Py ISR S BRI AT AR IR
MRS,

3 HiE

SERM s i 3 P A AR I R L 3A ) e i
I R S A A AT T I %, HRTZ
FDA #t7E i SERM s 435t 50825 (1998)



jhj:

/J\ oy

o

2016 4E 1 A 25 HES 34 B4 11

Journal of Pharmaceutical Practice ,Vol .34, No .l ,January 25,2016

T Y (1999), [ £ B Y
(2013) M 7 R
SERM s 1% H 3845 2L i
TAHRAIRTT (HIX e 254 A ol e Bt

6

B 6

0

‘ﬂ!i' OR
CO)
RO 0 g : 0 IIID (::]
N. N
0™ Nog, 0

1]
O OCH,
C) |
R H.CO

FAIRA SERMs 4545

S

&7

(2013), P J% K 7%
ISAVA G 3 B A A ax
I B R RAAIE SR 15 2
AIEH

VA KGE RS [l ) B, 2 T SR — R A R
BT SERM s WA 225 22 BT,

(&% k]

(1]

(2]

(3]

(4]

(6]

(7]

(8]

(9]

Advani P, Moreno-Aspitia A . Current strategies for the pre-
vention of breast cancer [J ], Breast Cancer (Dove Med
Press), 2014, 6, 59-71.

o, RERE, R S5 L L L R ST T B A
KIERHLT]. PRSI , 2011, 45(2) : 150-154.
Fan L, Strasser-Weippl K, Li JJ, et al . Breast cancer in Chi-
na[J]. Lancet Oncol , 2014, 15(7); 279-289 .

Germain D . Estrogen carcinogenesis in breast cancer[J]. En-
docrinol Metab Clin North Am , 2011, 40(3). 473-484 .
Nelson ER, Wardell SE, McDonnell DP. The molecular
mechanisms underlying the pharmacological actions of estro-
gens , SERMs and oxysterols ; Implications for the treatment
and prevention of osteoporosis[J]. Bone, 2013, 53(1). 42-
50.

Ortona E, Pierdominici M , Berstein L . Autoantibodies to es-
trogen receptors and their involvement in autoimmune disea-
ses and cancer[J ]. J Steroid Biochem Mol Biol , 2014, 144 .,
260-267 .

Osborne CK, Schiff R. Estrogen-receptor biology : continu-
ing progress and therapeutic implications [J]. J Clin Oncol,
2005, 23 1616-1622 .

Mirkin S, Pickar JH . Selective estrogen receptor modulators
(SERMs): A review of clinical data[J]. Maturitas, 2015,
53 52-57.

Nagaraj G, Ma C. Revisiting the estrogen receptor pathway

and its role in endocrine therapy for postmenopausal women

[10]

[11]

[1z]

[13]

[14]

[16]

[17]

[18]

[19]

[20]

FH LI SERMSs 414

with estrogen receptor-positive metastatic breast cancer[]J].
Breast Cancer Res Treat , 2015,150(2).231-242.

Shanle EK , Xu W . Endocrine disrupting chemicals targeting
identification and mechanisms of

action[J ]. Chem Res Toxicol , 2011, 24, 6-19.

estrogen receptor signaling :

Komm BS, Mirkin S. An overview of current and emerging

SERMs[J ]. J Steroid Biochem Mol Biol, 2014, 143, 207-
222.
Williams C, Lin CY . Oestrogen receptors in breast cancer :

basic mechanisms and clinical implications [J ]. Ecancermedi-
calscience , 2013, 7,370 .

Hadji P. The evolution of selective estrogen receptor modula-
tors in osteoporosis therapy [J]. Climacteric, 2012, 15 (6)
513-523.

Maximov PY, Lee TM, Jordan VC. The discovery and de-
velopment of selective modulators
(SERMs) for clinical practice [J]. Curr Clin Pharmacol ,
2013, 8(2): 135-155.

Jordan VC, McDaniel R, Agboke F, et al .

estrogen receptor

The evolution of
nonsteroidalantiestrogens to become selective estrogen recep -
tor modulators[J ]. Steroids, 2014, 90, 3-12.

Kaur G , Mahajan MP , Pandey MK . Design , synthesis and e-
valuation of Ospemifene analogs as anti-breast cancer agents
[J]. Eur ] Med Chem , 2014, 86, 211-218.

Silverman S, Christiansen C . Individualizing osteoporosis
therapy[J]. Osteoporos Int, 2012, 23 (3); 797-809 .
Gennari L, Merlotti D, Stolakis K , et al . Lasofoxifene , from
the preclinicaldrug discovery to the treatment of postmenopa-
usal osteoporosis [J ]. Expert Opin Drug Discov, 2011, 6
(2):205-217.

Michalsen BT , Gherezghiher TB, Choi J, et al . The selective
estrogen receptor modulator (SERM ) Lasofoxifeneformsreac-
tive quinonessimilar to estradiol [J ]. Chem Res Toxicol,
2012, 25(7) . 1472-1483.

Vessieres A, Top S, Beck W, et al . Metal complex SERMs

(F#% 55 )



2016 4E 1 A 25 HES 34 B4 11

Journal of Pharmaceutical Practice ,Vol .34, No .l ,January 25,2016 55
471 .
4 NG 7 25 L s CMS LA 5L B 4 K 5
=R (6] B & BHSCRRER LSS . GC-MS 454 O/ B 48 5o b 24 4%

EHIEH HS-GC-MS AR I 5 a8
NS 42 FIERANER ST A T H iy 25 B3
FLALFRIES BESE NERAERAE B T as dhRE
AT B AN T B IR R ATk T )
PRSI . A5G OR BRTEETTH AR AN T
HH GC-MS 1S ER R WA A 15 450
SER T NIER TR, O NS TR
ST RN GEUR 1) G BRI A R AR AL T4

(&% k]

(1] Bk ZEBINE TE . SO P2 A SO ()] . ik
22 ,2011,23(12):9-11 .

(2] #R—Hr, BIWLR , BRGed . &5 . T2y NS b B9 i s 1% 1
AT 88 R KRR, 2011, 32(7),749-753 .

[3] Federica B ,Maria C ,Alessandro M ,et al .Retention indices in
the analysis of food aroma volatile compounds in temperature
programmed gas chromatography :database creation and eval-

uation of precision and robustness[J].J Sep Sci ,2007 ,30(4) .

563-572.
(4] Z=WF . obrfe2FH IV ], 2 B, bt . fh2f Tk st
1999 .46 .

[5] Vanden D,Kratz PD.A generalization of the retention index
system including linear temperature programmed gas-liquid

partition chromatography[J]. J Chromatogr, 1963, 11, 463-

(7]

(8]

[9]

[10]

[11]

[1z]

[13]

[14]

[15]

B EPELT]. A Mt aE 4R 2008 , 27(1) . 84-87.

FoO BRI XA Kovats £ B 45 BorE o 2 4 ik

B P A - B (D] P S 8 0 ) AR 24 Ak ,2013,19

(14).92-96 .

B HE . SRR IR R 4L i A B AR R B (T ] &

SRk, 2011, 32(12),274-277 .

R, MR, R, A S R 0O -

I AT ] . BB E BE E 25, 2009 ,20(6); 1299-1300 .

=R REE K RS AL RS (T]. R

24,2008 ,39 (4) ;505-507 .

TR T T . A S st se 0], s Eh

27,2007 ,32(18) ,1893-1895 .

WRE, TEMK., RSP, 5 SHERS- TG4 A RS

FEBOGT T A A8 R 4 S e 4 [0 ] A3 A R 24 22 3R, 2013, 29

(5): 651-654 .

UYL XS EERR S . T 23 -0M (0 30- TR I A 3k T 2 Uk

Mg 8 MR RY[T]. HET MM B 5 H AR ,2012,24

(1), 43-46

oo EEA IR RE VA GC-MS i B A RN R R

13 5347 107 FH T 2B 25 R A A [0 ] it e R 5 430 8%

2008,14(3); 131-135.

PhoOHEL KB F AR LS S R AR RS 2 W 4 A 1 R 3R B

Xof BAHE A [ 43 S AR GC-MS E AT (0], 4047 i %

7 ,2009,28(5) ; 525-528 .
(WeFsEHE] 2014-10-29
[(AXHE] WL

(M&EIB#A] 2015-03-08

(B#F 4 70
(selective estrogen receptor modulators ). The influence of
different metal units on breast cancer cell antiproliferativeef -
fects[J ]. Dalton Trans, 2006, 4. 529-541 .

[21] LiMJ, Greenblatt HM , Dym O, et al . Structure of estradiol
metal chelate and estrogen receptor complex ; The basis for
designing a new class of selective estrogen receptor modula-
tors[J].J Med Chem , 2011, 54(10); 3575-3580.

[227] TopS, Vessires A, Leclercq G , et al . Synthesis , biochemi-
cal properties and molecular modelling studies of organome-
tallic specific estrogen receptor modulators (SERMs ), the
ferrocifens and hydroxyferrocifens : evidence for an antipro-
liferative effect of hydroxyferrocifens on both hormone-de-
pendent and hormone-independent breast cancer cell lines
[J]. Chemistry , 2003, 9(21); 5223-5236 .

[23] Plazuk D, Vessi res A, Hillard EA, et al. A [3 ]Jferro-
cenophane polyphenol showing a remarkable antiproliferative
activity on breast and prostate cancer cell lines [J]. ] Med
Chem , 2009, 52(15) . 4964-4967 .

[247 Jain N, Kanojia RM , Xu J, et al . Novelchromene-derived se-
lective estrogen receptor modulators usefulfor alleviating hot
flushes and vaginal dryness [J]. J Med Chem, 2006, 49
(11): 3056-3059 .

[25]

[26]

[27]

[28]

[29]

[30]

Jain N, Xu J, Kanojia RM , et al . Identification and struc-
ture-activity relationships of chromene-derived selective es-
trogen receptor modulators for treatment of postmenopausal
symptoms[J]. ] Med Chem , 2009, 52 7544-7569 .

Paterni I, Granchi C, Katzenellenbogen JA , et al . Estrogen
receptors alpha (ERa) and beta (ERB): subtype-selectiveli-
gands and clinicalpotential [J ]. Steroids , 2014, 90 ; 13-29 .

Kim S, Wu JY, Birzin ET, et al. Estrogen Receptor Lig-
ands . IT. Discovery of benzoxathiins as potent , selective es-
trogen receptoramodulators[J]. J Med Chem , 2004, 47(9) ;
2171-2175.

Liao ZQ, Dong C, Carlson KE, et al. Triaryl-substituted-
schiff bases are high-affinity subtype-selective ligands for the
estrogenreceptor[ J]. J Med Chem, 2014, 57 ; 3532-3545 .

Carroll VM , Jeyakumar M, Carlson KE, et al. Diarylpropi-
onitrile (DPN) enantiomers : synthesis and evaluation of es-
trogen receptor f-selective ligands [J]. J Med Chem, 2012,
55, 528-537.

Ohta K, Ogawa T, Kaise A, et al. Aliphatic substitution of
ocarboranyl phenols enhances estrogen receptor beta selec-
tivity[J]. Chem Pharm Bull, 2014, 62, 386-391 .

(W EE] 2014-10-13 [MEEBHA] 2015-06-05
[(AxmE\E] BOCE





