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[Abstract] Objective To investigate the relationship between the estrogen receptor alpha (ER)
152234639 polymorphism and osteoporosis in postmenopausal women. Methods CNKI, Wanfang, China
WeiPu Library, PubMed, Google Scholar and EMBASE were searched, the search time limit is from the es-
tablishment of the database to October 2020, randomized controlled studies were collected on the association
between polymorphism of estrogen receptor gene rs2234639 and osteoporosis in postmenopausal women.
The NOS literature quality evaluation standard was used to evaluate the quality of the literature meeting the
inclusion and exclusion criteria, and the OR value and its 95% confidence interval (95% CI) were used to
evaluate the strength of the association. According to the heterogeneity, the fixed or random effect models

were used to calculate the combined effects, and forest diagrams and funnel diagrams were drawn for meta-
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analysis. Results

The study finally included 10 articles that met the standards, including 1, 364 cases and

1, 482 controls, with a total sample of 2, 846 cases. The pooled OR was 0.605 and 95% CI was (0.326, 1.123)

in the allele model of Asian population. No association between rs2234639 polymorphism and postmenopaus-

al osteoporosis was found. The results of dominant model, recessive model and co dominant model were the

same. The allele model and co dominant model (PP: pp) of Caucasian population showed that they were asso-

ciated, but the dominant model, recessive model and co dominant model (Pp:pp) did not. No publication bias

was found in this study (all P>0.05). Conclusion There is no significant association between the rs2234639

polymorphism of ERa gene and osteoporosis in postmenopausal women in Asian population. But the P allele

is associated with a reduced risk of osteoporosis in postmenopausal women in the Caucasian population.

[Key words] Estrogen receptor; Gene polymorphism; Osteoporosis; Meta-analysis

2016 fEH1 [E 60 % LL_E2ZAE N H BB R T %
BN 36%, Foh BN 23%, Lot R 49% B AA
i R L T i ) B 0 S T AR R R B
A e 550 7™ B ) J5 S i A Ve 4T, e ) R 3
IR BB FRIEE

‘B 5T i M JiE Costeoporosis, OP) A& — Fl & WL H,
LB & D | ) % 2 (bone mineral density,
BMD) [#AIC, B 2H 23 5 &85 7 3R AL N RFAE , B0 1)
i 14 38 0T 2 TR AR B T — R R RS R %R
() A R e 52 B AN 5 A% 22 Bl R 2= VR D, - 4
W RS N BB TR AT T A oA R PR 2
BFEE WA LML 22 AR 15 B> 8 TR R
/e e A 2R D= RO T B AR SETY, OP
b 5 e (R 3G I, AR B T I R e 2 S .
W, JIE 60~69 % J3 4 OP {4 42 % 30%,
60~69 % Lk (1) OP e E R M ik 70% . $& [ OP
RFHEAE 2050 FEIAF 599 J5 N, OP i3 PRiZ i A %
RN I, IT SRR A, RN gt ok
BRI IT 3% S

e I R B PR N A 1] 37
#FRFIRER JEE R DK, XEEEN N
PR DR e o U T R AR I R S e B R
B Horb, MEREER 2 AN B AT DU S B A A 5
) EERY . ARTFTRY], I TE MR K
B 2 46 24 5 VU FE <30 pg/mL I, MEBL B = X 46 4
JE B BB AARE [ AR AL B B A E

BV 2R 2 5 0 2 B R R A A 1) A B AR
HLAERR WA 4 B A ) 1 Bh A B e P4, 38 AT 5 [E]
7058 4 [ B 7 R R SG E A, 3R S R
B 40 M AR 40 B B ME R A N e R It AR S
RIFELYAEH .. B Al RiE MR R 4k (es-
trogen receptor, ER) A o F1 B 1 Fi S 7Y, 4 i ER o Y]
BN T35 6 5 QL iR K 6q25.1, £ 14 J3 M

FEXt, B 595 MR, B8 N AME TR T AN
BT 0T E N 66 Ku™. MEMER oK (ERa)FH
ZAZ AL R T B B AR A B
s, AR R 2 R AR T R
152234693 p/P(Pvu Il ) A5 — A1 &7 R i 1s9340799
X/x (XbaD i 2 47 M. H A ERa 152234693
1355 (K] 22 A M6 OP R A e Y M 52 B2 K%

ISR 2 NI 7T A BAEAT T MES 2R 2 AR o)
¥ 1R %2 4 % (single nucleotide polymorphisms,
SNPs) 5444 J& 2o OP [ AH S I 52, (R A7 FE BT
TSR, ERA—FHI S . Rk, A&
PESEBETIBIT BT 4048 I o B A i (1 188 4% 2 A
PATR ERa 152234693 JE K 2 & 5 4 & J5 &k
OP [FAHSHMEHEAT T meta 7347

AREFE

RS

Fi 2 CNKI. /3 5 43 . PubMed, Google Scholar.
Web of Science 25 #5415 B , 45 2% IR BR 241 A 2 42 2020
10 H o AR SO 2R P A A R SO 2R R A 4 -
B EAAGE ME R o R 2B A
S EHE A 9 SR 38 1R 44 9 « Estrogen re-
ceptor alpha; Osteoporosis; menopause; Gene poly-
morphism; Single nucleotide polymorphism. ¥ 44
WIF 5835 70 ) ST A BUbR A 4 A 400, LU R .
B NAEARRT 5 A 20 8 MBS =2 RN RS
B LA — 3. JAMNEXTR R 2 CE S5
SCHRHEAT T BE—2D 0, DAY KA R RSOk EE

TOCHER N AR R B i

SCERAA AR HE : COT B 2 09 B g AL 41, 5
AUNARE AR AL (2 VA T ERadE A 152234693
2 S A L ) L B A RE AR A I 7T (3D



© 374 - e EE RS BEE T 448 20214E12H 5574 %6 Chin J Geriatr Orthop Rehabil (Electronic Edition), December 2021, Vol.7, No.6

SO BRI R 2 Wi BB AR T s (4) S0 E
TR I R DR R et DUEAT R (5O T
2 () B DR oy B B

SCHRHEBRARTE : COHEBR A Z L08R B4
ST AUE A s QO FERR AT 7T G HEBR Bl A
4, ToIEAS B AH 5 J: DR B s R 9

= BRI 77

S FH AR AL 2%, 1 2 A28 50 N B2 ST 3 Y
COR R T EE . IRIAE BT —EH  H
TGN YN NP NN HRSPOY CH DN
FE [K 4y 7 K Hardy- Weinberg “F- i (HWE) i 1IE $%
TRV A - OEE 5 = A RN RS 51T,
I8 —E

VY STk o & Ak

g NI FT I R 5T & 1% BB (Newcastle-Ottawa
Scale, NOS) SCHR it 5 VP4 5 R bR AE AT DAL, 3
TH10MERIE, —Iit—4. 847 LA FoAMR, 5~7 4
AR, 45 LUR 2, RSN S 43 DL B RS 3,
L1055

T Geit i 7k

AW FUAE ] Stata 11 B AF (Stata 23 ], 56 ) 2t
T8t A . BT A #E A3 34T 7 Hardy- Weinberg
ARG . B A T B A OR B 3 95% W A X 1]
(95% CD KV ERa 2 [H 152234693 £ 451 5 i
BRAARE A DG o VP (10 22 DRSS 2 A 956« 56 o ik A
Y (P vs p) « PR (PP+Pp vs pp) - e P s Y
(PP vs Pp+pp) 3L 5 A8 (PP vs pp F1 Pp vs pp) o
SISV OR A AR o oAl b e W R i =
JR K (12> 50%, P<<0.05) IS 4 F il 111 250 7 5 784
THEGH R, Rz, 38 e R AR . SRR
— HEBRIVE AT BUBE S AT, ezl S, RN AT
Begg £ 46 Fll Egger ar 56 , A5l & 2w £ , P<<0.05 4
ZERA G R

% R

— LRI i

AR08 B 5 A 2R ARG, S SC IR STk e S A ) 1
Btz 3ATH SRS 2R 21 232 5 ¥ 75 (K AH € SRR
LREE 153 06, 2 J 0 R R 79 F HEAT b R A 47 2
(R B 1, 25 BR TG R 5E L B Sk L LRk L A5 F
37 F o X AR SCERBEAT 42 SC I 32, BRI U A
P B S B TOVE SR AL A2 AR AN B STHR 32

K2 CNKI. PubMed #4fs P . 5 77 $idfa
JIE Y8 122 . GoogleScholar Web of
Science 4 P 1 5 152234693 Z A
B R BRANE M S TR (n=232)

| E PR
R T3 — 25 4 B 1 SOk
(n=79)

ESU PRIV BN
1T FE T meta 41 || R ~ T 05 2 BRI AL BT 42
Pt o—a) | BEGSD

¢ > | 3 B F X R AN B
IR 2NN meta 53T || B BUE TR LTI 2 Wi bs
ik (n=10) TEAR (n=32)
1 SCHRIR LR R

AT 10 5 ORF A g N AR HE I SCRR AN N EiX T
meta ) HTo

TN AL B AR

PINBFFERIBEARHIE W2 1 7. 31X 104N IR
FULHE 1 364515 HIFN 1 482 5% 8 . AN NIRIFTAT AF 7T
9 99 5 R R 9, P4l T ERauJi: Rl rs2234693
Z A ME S B B A E A DG 2 R PR DR B

A SN A BB A0 R 3R AR 4 A 2000 4 2
2019 4F o X HE SRR TIg i & Aotk . il
REG A B BT AA 2 bR . HWE WU LA &

o} HE P R AL 0 A o
= 152234693 £ &M 5442 f5 10 4 OP A% 2%
Z ) Meta 43 #T

Sy BE AR IR O, GO\ B IE 9 (R A7 AE S o 1
(F'=93%, P<<0.05), K B HL AN A AL THE OR A
0.639, 95%CI 5 (0.424, 0.964) , P=0.033, 7 #k & I,
Kl 2, 32 B 12234693 2 AP A1 48 22 5 10 22 OP AU
A REE, (H B S DAETRY | BR b B DR AR D) R S 8
JE AR IR R o ORHK, $2718 152234693 Z A PE T BE
W42 5 ot BB TRBAARE R RV, LR 2

it — R R R, 5 RS R PR R,
BARYE NP AT T W b S5 R TMAHK
M 152234693 2 A1 54628 Ja 10 Lo BB RE KUK TC
R, HAE Ry I Z N 507 5 (RIS AL AN S B A
PRI (PP:pp) W R 7R A7 AR S, T B i 56 R AL
T | S DRI AR I M RARE A (Pp:pp) P A R
FHIME, 25 AR P AR B DN ] BE PR R IR A6 48 2
B SR I AR, IR R 2R . W3R 2.

N3 R

DL ERau 2 [K] 12234693 7 s 55 37 2 [K ] OR 1



FAESAEERI S RE R TE 20214E12H 7% 2561  ChinJ Geriatr Orthop Rehabil (Electronic Edition), December 2021, Vol.7, No.6 © 375 ¢

= NSCHR I FE A
BEHERAEE A KRBTy X N 9 1511/ 5% B 90 151 2L 5 | 7Y of R4 R 7Y HWE-Fff ¥4
PP Pp pp PP Pp pp

Farias %" 2019 fayiiiE] [=Y1EIN 180/196 9 70 91 27 78 91 0.13 7
Langdah] %5 2000 Fh& [SYUEFN 80/80 1m 37 32 21 34 25 0.19 8
Erdogan 25 2011 +HH SN 46/30 13 20 1310 18 2 0.11 7
Aerssens 25 2000 Ellin) [EIEIN 135/239 27 66 42 47 125 67 0.41 8
Epie 2018 th RIALUN 80/80 13 34 33 30 39 11 0.77 6
BRI 2017 i [E DA 142/151 11 53 78 30 62 59 0.07 8
At 2017 [ RIATUN 431/785 46 236 149 71 346 368 0.42 6
Mitra 2519 2006 ENEE DIZ/IIUN 119/97 22 46 51 22 44 31 0.40 6
ESUREE 2004 i [E RIATUN 244/273 40 113 91 43 137 93 0.52 7
RV 2002 A WA 140/60 25 77 38 7 26 27 0.85 6

VE RN &, 2l = B, ] 3, FEAXT R, 42 Begg i
5(7=0.890, P=0.371) F1 Egger 1544 (+=0.840, P=0.423)

Study %
? o e AT PLIESE, PAEIIRT0.05, AT AU BHEE SR TC R R hfa o
i | _
Aerssens (2000) P —— 0.95 (0.70, 1.28) 10.39 Vs E&U I\
Langdahl (2000) —!o—» 0.65(0.41,1.01) 974 ﬂ N @&‘u“ I‘i 7] *JT
bl —%— S FHIE —HE B 55— T 147 VAT U S
Farias-Cisneros (2019) 0.84 (062, 1.15) 10.36
L (2002) —_— 1.66 (1.06,259) 9.74 1: , ﬁ#;ﬁ\:%ﬁﬁﬁ E{J OR {E s EROL% 12234693 ,1_\‘—[ /'{—i
FHIB (2004) | —— 0.95(0.74,1.22) 1058
F 2 SR 1 P 4, T 045 BN R, W) Meta 24
2535 (2017) — 0.23(0.18,0.28) 10.67
T4 (2017) ——— 0.53(0.37,0.75) 10.19 é'ﬂ:l: %m‘j‘:‘; °
Bt (2018) —_— 0.37 (0.24,058) 9.71
Overall {-squared = 92.0%, p = 0.000) <> 0.64 (0.42, 0.96) 100.00
NOTE: Weights are from rlarvdnm effects analysls : -L-\-J- 1«%
182 1 55
2 ERaJE[M 152234693 54528 J5 Lotk & BUSTAAE 5% & 1) — MEEEE
o 5 - - . N
AR (Pop B2 M R 2 PR AU R R R
2 152234693 LK 2 A5 YL 5 Lot B T AASE ¢ R 1 meta 3BT 25
F(%) S OR 95%CI P
syl P:p 93.0 SRR R Rt 0.639 0.424-0.964 0.033
PP:pp 78.6 (SRR R Rt 0.644 0.393-1.054 0.080
Pp:pp 78.1 SRR R Rt 0.832 0.584-1.184 0.307
PP+Pp:pp 83.5 BEATL RIS 7Y 0.769 0.525-1.126 0.177
PP:Pp+pp 58.1 SRR R Rt 1.374 0.988-1.910 0.093
RIA7UN P:p 95.4 SRR R Rt 0.605 0.326-1.123 0.111
PP:pp 86.2 SRR R Rt 0.692 0.331-1.447 0.328
Pp:pp 85.3 BEAL KSR B 0.879 0.529-1.461 0.620
PP+Pp:pp 89.4 BEAL RS A T 0.817 0.467-1.429 0.478
PP:Pp+pp 72.8 T AL 2508 A5 2 1.306 0.809-2.108 0.274
RN P:p 49.2 [i] 7 A A T 0.795 0.661-0.959 0.015
PP:pp 27.4 [i] 7 A S TR 0.653 0.445-0.959 0.030
Pp:pp 21.2 TE RN AR 0.809 0.608-1.078 0.148
PP+Pp:pp 21.8 [ 7 RO AR 0.770 0.588-1.007 0.056

PP:Pp+pp 0.0 [ 7 R AR 0.775 0.553-1.088 0.141




* 376 ¢ R EE RS RE BT AE 2021 F 12 H $748 B6H Chin J Geriatr Orthop Rehabil (Electronic Edition), December 2021, Vol.7, No.6

Begg's funnel plot with pseudo 95% confidence imits

logor

g P i 5

s.e. of: logor

3 ERa FE[K 152234693 £7 5 K % w5 e - &

Meta-analysis estimates, given named study is omitted
| Lower CI Limit © Estimate | Upper CI Limit

Aerssens (2000)

Langdahl (2000)

KIS (2004)

2% (2018)

Erdogan (2011)

Farias-Cisneros (2019)

EHE (2002)

Mitra (2006)

2 (2017) |1

X4 (2017) I
1
066 0.71 0.87 1.06 113

4 BB

SRAT, TG R R A AR B FURCEIL MEGR
LA 5 R G AR R A Y M R A A R S
VEERGR 2R A S TR B A ™. 28 Jn B ot
BRI AR B Y] o MEERGR
HOPPRARBUR I EZRE K. Bl ImR Ligrr s
JE B SR ) LS - — WU MERGR IR SR T
PRIMER A T I, R B MEBER ORER, 444
Ja LB PRGN T A 0 B PE R 4 455 R
FAIE (4 £50 ™ HLJ SR I RORE 2 B TR AR VE 3T
e I, I8 AR R BB 8 S B
RN BT A5 LoV I8 I E AL HEAR
CHy WL JEEE D BP0 AU aze oy e 1 3 o A 255
HEAR B 3T R A 2 d ™, WE LSRR 4 1/3 42 i 2
2 PR JSUB FARE T A A 7 i RN ME R 32
PRI 75 B I R T HEAR A ]
I BSOS RARE 11 7™ B 52 WA 246 28 4 L 1 A 0 o e, 1Y
A2 25 H . R, TS 4848 I v 3 B
LI R BN BT SR YT R A E o
FEB T RARE 1) R 26 A, WEOR A A
Pl o WP A0, ERCER RENS B S LA T, 55—
7 T R AR 0 55 AR S R G AR, 2

T LA 4 200 B 2 AT o R A ) 4
I s 38 2 T DR 3 ol i 4 ) 498 B RN o4k, e it
B WAL ), MEBE K R, B 218
WD B BN RE R R A A IR A IE

TR SRR R 2 S PRI AR DGR AT

H 0 H K& T ERa FIWF T, {52 & T 7T )
SGERAN—E ., AT 10 TUAHSCHF FL AT 7 2524
HT, 45 R B, ER«ZE K 1) 152234639 £ 25 M1 0
NBEH 5 4828 J5 10 2o R B AARE TG B B AH SG %, (3
TE = IR N AR AE R

XA ) e N A 2 R . A —
T r [ 2 %% Shang® 455w b [ 4 22 J 10 L NBEI)
W LRI, 70 B A R BB A (1) 12234639 pp 2
DRI 750 451 25 0 3 i T ) B 40, PP 3 [R] 784 47 5 D1 B 428 /)
FXF A . Wang 22 FUABIER] 7iX — £, AN
p LR LG P L RIE 48 22 J5 LoV vh R AR i T B A E 1)
S = 1.8 £ o Carling S5 "% H A 4822 )5 30 20 1
WFFE A SCRFIZ A A . {H 5 B [AII , langdahl 251 ) T
FENZR I, 152234639 2 &M 5 & KB R IE TG
Ko F—NEERIES B FE 0 R, 12234639 2 2451
52 510 4 R E 3 BMD B TG 5% . Zhu 2560} 44
28 J5 1A LB R AARE 2525 0 A W 7R, PP A DR Y 2
PN pp i DR Y 2 78 AR B % B 7 T A 3 22
5, PP T B8 AN 75 B B0 % B S G EEAE H
Wang S5 25 20 A A B 35 AH DG . T
Mitra 25 (I HIF 5 A B PP 3[R R 26 48 ) 1 Lo i 3 P
BMD & pp 5 Pp K, AR R 2= . pp JEPH AL 10 %
Bl A 35 DR Y (1) 3 2 B 25 ) 52 BIMETER 7K I AR A
RIS o FERESZ MEVER B AR T L R b, pp 2R ALY
1R AT BE B2 O W 35 P, 1M langdahl 5" I AE 5T
7R, 152234639 2 &M 5 Lo F A IEHE BMD
5%, H A PP DA B £ 1% 1) ~F- 35 JEEAfE BMID 18 B
25 T2 pp B R Y 1) £ (1) B AfE BMD {A, PP &
R R 46 28 J5 80 01 TR A FE AR P R 32 . X 53K
Mg R —20 fE SR WA AN Fhd, 76 PP:pp
LA R IR AL b, FRATTR I P IR RN 46 22 )5 4 e
B RGN RER AR A —E R ERL, TS A,
1522346397 1 2 AN 5L S4B FUIARE TG R

HEH, MRS L7 W EE. A
JIR e S AR S LA T BN BT A, (5
H 5B AU TR 20 2 v AR B B MK 5 R
5 s LTI E AW TR, R R R 2 (0]
MESTRSFEALERHBIUES . pp#ilN



FAESAEERI S RE R TE 20214E12H 7% 2561  ChinJ Geriatr Orthop Rehabil (Electronic Edition), December 2021, Vol.7, No.6

- 377 -

FE PN N Tl 5 {0 B A 7 %35 B AH G B, AEAH S 1 A
TaRE.

FEAHIF 5T A ) A B 152234639 (PyvulD A7 5 3 [A]
ZEMEES WM AP TR ZH . MG %%
H, 159340799 7 55, (Xbal, & [K 4 5 52 S XX Xx Fll
xx) 1] 8 5 12234639 £ 55 — e [ 1E A 5 18
W, 35 R Y XX PP 7 HE 7R R 5 8 (1) B % % BMD Lt
xxpp i 35 H Y, X BN T RATA B %K
152234639 5 19340799 7 5 53 FF Jl 37 43 K, — 35 A]
REAL T HEBAFERRAS, 7F HTRe 5107 15 ER-a M [A]
(R GutfAs b ) FAth B RAH OG, ik B 3 A AR K R 1
HE DR B FFOIR 55 B R AH DG IR R R, B, 25 R4l
AT REE /N [F] (S RLE A% DR 3R H BRI S5 (R 3R A O

SRR PR

T, BT R A EOE AN T8 B B R PR ), — 24
KA RENANARRE T . IR, TEIR BT X 5
J7 18T, AT e 52 PR Tl DX 0 5 2 B S5 4 A 100 SN
FUIR) ST BT BE A A B /)N, B TT RE R D A\
FERAN ], 1 5| S 7, B 52138 AT gk = AR%R
PEo BRIbZ AN, ZANETLI S B 5 BEE TR A Canl
J B 300 MEAR R T v ) 1 22 5, N BT RE RSN B
KWL . PUOATE TS EU S a8 SO e a B
BURAAR T E AR BAE B, I BA R A A
SRR R 3R AT AE 22 5, (1IN AEke, 3 X, 0 m] g
ol B, 2SR RFNE - PR BLAE
FLIRIWE A AT el 2B, MATT 51 e SEae 48 R 1) 2 5

2, FATHIZE R4 M1 B 78 ERaJE K] 152234639
Z B MEAE YN N AH 5 OP R 2 8] A KRB,
TE S NZ NP PP:pp 5 S5 JE [RIAR T P &R X 444
2512 OP A — & MR 1E M, MAE LI A Fh 1,
1s2234639 {7 i FE R Z2 B S5 424 JF1d 20 OP Lok,
FH T2 S R A A B, 32 R T A B N Bl AT
FEH X 22 7, SR B 22 KFE A B AH DG A T4
Rttt — b B 4TI ) meta 207, 45 BT 1L SR

2 % x ™

1 Bijlsma AY, Meskers C, Westendorp R, et al. Chronology of age-re-
lated disease definitions: Osteoporosis and sarcopenia [J]. Ageing
Res Rev, 2012, 11(2): 320-324.

2 BUNRHE, FhEE, TSR, 45, 2010-2016 45 f [E 245\ B R BiAA JE &
Joi 2 Meta 73 H7 [J]. P BB BB A 2%, 2016, 22(12): 1590-1596

3 GuoJun Wei, Meng Yao, YanSong Wang, et al. Association of estro-
gen receptor alpha gene polymorphisms and risk of fracture [J].
2012, 16(6): 636-639.

17

21

22

B, 2R, FOKAH, % P EHE AR D 3244 157975232 A1
151544410 fi7 7 22 D8 2 251 5 8 5T i A i A % 1 1) meeta 23 A (1],
R E RIS BRRE T8, 2020, 6(4): 236-242.

BR 5% 0%. B4R BUBLFA PEE 37 (KR )T 5Eng (1], P2k 5 R
HHTZE, 2015, 1(1): 1-5.

Abrahamsen B, Van Staa T, Ariely R, et al. Excess mortality follow-
ing hip fracture: a systematic epidemiological review [J]. Osteoporos
Int, 2009, 20(10): 1633-1650.

Kjaergaard AD, Ellervik C, Tybjaerg-Hansen A, et al. Estrogen recep-
tor alpha polymorphism and risk of cardiovascular disease, cancer,
and hip fracture: cross-sectional, cohort, and case-control studies and
a meta-analysis [J]. Circulation, 2007, 115(7): 861-871.

Green S, Walter P, Kumar V. Human estrogen receptor cDNA: se-
quence, expression and homology to v-erbA [J]. Nature 320: 134-
139.

Greene GL, Gilna P, Waterfield M. Sequence and expression of hu-
man estrogen receptor complementary DNA [J]. Science, 1986, 231:
1150-1154.

JEAFy, WRBH 3. MER 2R o2 s B 52 1k 5B AR Sk (0] vh
I 2% 27 S0 O RF, 20085, 26(6): 751-754.

Farias- Cisneros E, Hidalgo- Bravo A, Miranda- Duarte A, et al.
COL1A1, CCDC170, and ESR1 single nucleotide polymorphisms as-
sociated with distal radius fracture in postmenopausal Mexican wom-
en [J]. Climacteric, 2020, 23(1): 65-74.

B L Langdahl, E Lekke, M Carstens, LL Stenkjaer, et al. A TA repeat
polymorphism in the estrogen receptor gene is associated with osteo-
porotic fractures but polymorphisms in the first exon and intron are
not [J]. J Bone Miner Res, 2000, 15(11): 2222-2230.

MO Erdogan, H Yildiz, S Artan. Association of estrogen receptor al-
pha and collagen type I alpha 1 gene polymorphisms with bone min-
eral density in postmenopausal women [J]. Colak Osteoporos Int,
2011, 22: 1219-1225.

Aerssens J, Dequeker J, Peeters J, et al. Polymorphisms of the VDR,
ER and COLIA1 genes and osteoporotic hip fracture in elderly post-
menopausal women [J]. Osteoporos Int, 2000, 11(7): 583-591.

O, PR, A IE, 4 MEMER Z ok K Pvu I 28 ORAZR
UL PR TR AR [T]. B AT BERL O R B AR AR, 2018,
38(8): 1102-1106.

EAE, o, B MR o R RS 2 B SRR Lo R
BEFAEASCERIT IE (7). I 5 12 2 v 45 & BHE AL 224, 2017, 29(1):
11-15.

AR, W, WRAEEHE, S5, LU ZORF IO AN 5 M 3 52 MR- o i PRI LI R
A28 5 0 LB B A OS2 (0] b E 4 R A, 2017, 32(8): 1707-
1710.

Mitra S, Desai M, Khatkhatay MI. Association of estrogen receptor
alpha gene polymorphisms with bone mineral density in postmeno-
pausal Indian women [J]. Mol Genet Metab, 2006, 87(1): 80-87.
FURIR, FARMK, BT, 4. 4455 AN EA DG 3 Sl
ZAR-odEH Pvu Il \Xba T 2L R (1] PEBEEYRE,
2004, 23(6): 380-383.

HLE, MR, 4G 8T, 45 IR R MR R 2 S S F
BEPEFRIDCHERTTC (1] thAe g i AR, 2002, 18(3): 214-218.
Shang DP, Lian HY, Fu DP, et al. Relationship between estrogen re-
ceptor 1 gene polymorphisms and postmenopausal osteoporosis of
the spine in Chinese women [J]. Genet Mol Res, 2016, 15(2):
15028106.

Jia M, Dahlman- Wright K, Gustafsson JA. Estrogen receptor alpha



* 378

23

24

25

26

27

28

29

PR ETRI SREE R TAE 20214512 75 FHell

Chin J Geriatr Orthop Rehabil (Electronic Edition), December 2021, Vol.7, No.6

and beta in health and disease [J]. Best Pract Res Clin Endocrinol
Metab, 2015, 29(4): 557-568.

A, Tk, TR, A5 MERCER R A AR T RORT SR 1], b
[l B A 24 35, 2017, 23(2): 262-266.

SRR Y. MR 5 MR R RO (R A (0], b R A
J&iE, 2019, 25(5): 704-708.
HEZFEEMEFEE LB RRMR 2 P EA TR RS, &
AkSR, £, S5 o 27 iR TR MR R RA AE B AL R(2020)
[7]. Bl R B A 4, 2020, 26(12): 1717-1725.

Akesson K, Marsh D, Mitchell PJ, et al. Capture the fracture: a best
practice framework and global campaign to break the fragility frac-
ture cycle [J]. Osteoporos Int, 2013, 24(8): 2135-2152.
Arceo-Mendoza Rod Marianne, Camacho Pauline M. Postmenopaus-
al Osteoporosis: Latest Guidelines [J]. Endocrinol Metab Clin North
Am, 2021, 50(2): 167-178.

e, T EOER R B B R VR 9T BB A (T SR
[J]. gAC 8 R 2R R 4, 2016, 36(3): 437-441.

Wang KJ, Shi DQ, Sun LS, et al. Association of estrogen receptor al-

30

31

32

33

pha gene polymorphisms with bone mineral density: a meta-analysis
[J]. Chin Med J, 2012, 125(14): 2589-2597.
Carling T, Rastad J, Kindmark A, et al. Estrogen receptor gene poly-
morphism in postmenopausal primary hyperparathyroidism [J]. Sur-
gery, 1997, 122(6): 1101-1105; discussion 1106.
Zhu H, Jiang J, Wang Q, et al. Associations between ERa/B gene
polymorphisms and osteoporosis susceptibility and bone mineral den-
sity in postmenopausal women: a systematic review and meta-analy-
sis [J]. BMC Endocr Disord, 2018, 18(1): 11.
Noriko Kobayashi, Takafumi Fujino, Toru Shirogane. Estrogen recep-
tor polymorphism as a genetic marker for bone loss, vertebral frac-
tures and susceptibility to estrogen [J]. Maturitas, 2002, 193-201.
Salmén T, Heikkinen AM, Mahonen A, et al. The protective effect of
hormone-replacement therapy on fracture risk is modulated by estro-
gen receptor alpha genotype in early postmenopausal women [J]. J
Bone Miner Res, 2000, 15(12): 2479-2486.

Cliche H 12 2021-03-02)

(Rt B42)

AR, FRT, FAM, FOMERE T Ra K H 152234693 % A 5 442 )6 42 J0 B R SN JE 69 meta £ 7 [J/CD]. 4 SF 5 AL
Lk g F4E 2021, 7(6): 372-378.



