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[ E] B IR Z R a(estrogen receptor-a, ESR1)FEPH Pyvu IT 27254 (1s2234693, C > T) XA I 03 (B4 2810
L HEPEBTR . Jik I 2009—2014 4F>60 4 1 160 .0 I 45 28 35, Hovh 80 1l & A= - R 80 Bl A & A BT, 433l ok
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HREDRUAH EL , CT+TT JE D8 AU £ 25 B 3 XU S 25 88 im (P=0.036, T4 4% J5 1 OR=1.323,95%C1=1.263~2.787) . #—43 2000 &
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Association between estrogen receptor alpha gene Pvu |l polymorphism and fragility

fracture in postmenopausal women with heart failure
Lii Bin, Chen Jian, Zhou Zheng, Xu Tao, Huang Yifan, Fan Jin, Yin Guoyong’
Department of Orthopedics ,the First Affiliated of NMU , Nanjing 210029, China

[Abstract] Objective: To evaluate the effect of the Pvu Il polymorphism (152234693, C>T) of the estrogen receptor alpha (ESR1)
gene on fragility fractures in elderly postmenopausal women with heart failure (HF). Methods : This was a hospital-based case-control
study of postmenopausal women > 60 years of age with HF, including 80 fracture patients and 80 controls between January 2009 and
January 2014. The Pvu Il genotype was determined using a polymerase chain reaction-restriction fragment length polymorphism assay.
Results: Fragility fracture was more common in smokers and those with a history of fragility fracture and less common in subjects who
exercised daily. The Pvu Il T allele was present in 83.75% of patients with fractures vs. 62.50% of controls. Carriers of the variant
1s2234693T allele had increased risk of fracture (P < 0.05). Compared with the common genotype , the CT+TT 152234693 genotype was
associated with significantly increased risk of fracture (P=0.036, adjusted odds ratio=1.323,95% confidence interval=1.263~2.787). In
stratified analyses, the association between the risk of fracture and the rs2234693 variant was more prominent in younger individuals
(< 67 years) and non-smokers. Conclusion: The Pvu Il polymorphism (152234693, C>T) of the ESR1 gene may contribute to the
susceptibility of fragility fractures in elderly postmenopausal women with HF.
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WE % 2 52 I o (estrogen receptor-a, ESR1) 225 1]
BEEEYIR TR M RRA 13 A
DR g R T A A IR B BT, T EL R T B 2 i
A9 A3 B, ESR1 Pyvu 1T (12234693, C>T) #1 Xba |
(rs9340799, A>G) o w5 HE N 2 54k 545 4 Z W] 56 &
B4 VZARIE (0 Pyva 17 15 58 AR S 53 s 2
AL BT IREAFFAE S, BRSO N R
SR WARE o PRI, ASWESERAR DT Pvu T ALS 2
XSG IO AL 2 B A M T

1 X&iFE

1.1 %

58X 4 2 2009—2014 45>60 % 1) 160 fil 14
DI 2 BT, ok A M U BE B, Hor 80 441 [7]
A IR BT, A E YT 53 40 80 BT BT, Xt
MREH . ARPTRI A 2 538 s A &

A AR UE « 26 28 T B0 it A Ve i B PAE AR
#4546 New York Heart Association (NYHA ) 43 2% H1
I~V GREIR , 3 M50 50<40% , i &l FR K (brain natri-
uretic peptide, BNP) ¥ £ =150 pg/mL (NTproBNP ¥
JE=600 pg/mL) ; B BEA: 120 A N IO B0 BE Y
B AR ARE BNP =100 pg/mL(NTproBNP
JE=400 pg/mL) o HEBRARAE « 55 0753495 B B0
T, Q0440 R Al B VR SF B BT A PR B 4T 5 R A
B BB, QN4 4k 4085 P 5500 (25 AE
T BT P 5 HAU NS P R AE PR LS, ANk
W B4 ERE RS
1.2 ik
121 e REFKR S

TEANIC S B AR IS (A 2 AR I (A g
4 (body mass index index, BMI) | /=5 I 5 52 (4
JE > 140 mm Hg B0 &F 5K /% > 90 mm Hg B{# 1E7E
MR PR TR 24 ) WA st (AR s > 10 3 22 [a]
> 24F) WAL AT s CAZH AT 6 H i THRsh
DB AR AT A AR S2RAE)  H
W1z SO R R AR AR B A SR b A T
FAE, A RA T 3 km, BUE 402 814K 30 min
B 3R LA 55 ) LA S A B0 (R RAG R A >
400 TU B HABRAAMEZG W) FFLEmF1E] > 24F)
1.22 i S

ZIRF RS 10 h, R H 35 B2 Bk
JEBDKIAL 20 mlL, 7325 M2 A0 LA, -80 CIRAF, %
H o 25 I MUK (fasting plasma glucose, FPG) | JJH [# i
(total cholesterol, TC) . H it =& (triglycerides, TG ) .

.

e % 4 IR 2 IH [E 5 (high density lipoprotein -cho-
lesterol , HDL-C) &% B g &5 1 AH [5 5 (low density
lipoprotein-cholesterol , LDL-C ) 4= Ak 48 b 11 22 45
R ARG RHE AL, R IR FEH F (tumor ne-
crosis factor-a, TNF-a) . [ 40 i/ % -6 (interleukin-
6, 1L-6)if i ELISA VA Gl & i iR AR
HARBBR A AL

1.23 ARHA

ESR1 Pvu Il (152234693, C>T) %E K £ 250 2%
R A Bl B B - R T R 22 A ik (PCR-
RFLP)#EAT 5341 o AR A 3R A2 (4 5L K DNA 7
1519, EiE51 4 . 57 -CTGCCACCCTATCTG-
TATCTTTTCCTATTCACC-3", RifF5[%) : 5’ -TCTT-
TCTCTGCCACCCTGGCGTCGATTATCTGA-3', DNA
B HUR F QIAampDNA 4> Il $2 B3 7] £ (QIA-
GENS1106, J2 [ ) , 4% i FE 18 I 45 20 PR oR $ 4
PCR N1 Z 0 20 L, 73 J5 FH 58 A 2388 ik K%
ST RG ST RATE o BEJSELPCR =4 1 g 53971
AT Pyu [ BDT, BEUTEARFR R 20 pl, B A IVE
TR, NI R 37 °C, Ak 8 he BEEVIZ L
Ji W 1.5% B HE HEEE I /K SF-HL Pk , 100 V HL R FLTK
30 min, 2R J5 58 AR BE I G o0 BT 2R 45 53 A 5k A
A, CCRIAT WA — 2547 1.3 kb, CT AU A UL 1.3 kb
850 bp 1450 bp 3 %45, TT &I AT I, 850 bp H1450 bp
245505 o
13 %itss*

K FH SPSS20.0 Ge it A A it A 7 45 o A, i 2
FR Y5 AR (x + ) Fon , AEIES 06 R H
BRI o TR BRAL ) AR A SR
AR K5 TR SRR RS . i 2
% Logistic BRI IE 2Rl RN R S EdT kB2
[0 5E 2, 45 LA HUAE HE (OR) F1195% 1] 5 X 7] (95%
CDFIRo

iz ] Hardy-W einberg V- 5 56 5 IAEAS A FE(A
AR , iz AR R 402 43 0 S8 s 19 20 Fxs B 21
SRR v PR TR S A E PV i e e s [ R
FH woolf I {5 2 FI Z2 I 25 Logistic AT AIAHFEAS
[v] I PR B 55 i B AR Z B O R S5 3 DL OR Al
95% Cl1EmR . P<0.05 WEFAG 2L,

2 # R

2.1 —HFH
B PT AR BE 2 B AR 4 R BMI,
FPG . TG .TC .HDL-C .LDL-C . TNF-« . 1L-6 Z:458%r: .
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(20.00% ) FREAA BT 5 B3 (40.00% ) H 51 BH 8. 5
TF BRLH (435911 K 8.75% 1 16.25%) , T4 2H F # Hx
RN (65.00% ) B it /b T X IR ZH (82.50%, % 1) o
22 BHREEESH

PEAEWS A 24  BMILL WA s e IR 0 5
REAEEHT s L B w8 O S AAE BT &
HYSZ IR R R 1T 2 [H & Logistic [B1F 434, 45 5 R
WA AR AT 7 2 ME PR B 4 i e fe R &R (35
OR=1.145, 95%CI=1.082~1.479; OR=1.897, 95%Cl=
1.786~2.001) , Ifif A A 65 B 0 ] LA ik /DB 7 ) ke A
KUK (OR=0.479,95% C1=0.425~0.512,3%2)
23 ARREA S

Xof HR 25 & PR 0 451 % 26 Hardy - Weinberg “F-
(P>0.05), RARERMETME . BT AHF CCHRIIER
17 16.25% , CT 4 /5 42.5% , TT 4 [ 41.25% ; %F R 2H
NBECCRIBL A 37.5%, CT Y 5 48.75% , TT 14 5
13.75%. CC.CT.TT7EH4r 85 Hx R rh A 7E
BEZER(P<0.05),
2.4 ESR1 Pvu Il (rs2234693,C>T) & B 2 fo 545 A
B 5 B3 R & &

25 1o Logistic [ 5 43 #7157 1E 4F % | 48 28 471 |
BMI R 5 v L s BRI s | R Bk
O ESEEA S J , 98 A8 1A TT 5 PR AU RN T 45 o7 5%
PRIAR XS T CC J PRI B RN C 4567 JE R B 2838 hn 754
& KU (TT vs. CC: P=0.028, 14 % J5 OR= 2.491,

®1 —RIGERER
Table 1 Demographic information

E=L HYTH (n=80) XfIRZH (n=80) P{H

RIS (%) 6751+592  67.59+486 0.928
AT (Z) 48.83+4.36  49.26+3.74 0.514
BMI(kg/m?) 2347379  24.18+3.64 0230
23 5 AR (mmol /L) 5.92+2.27 5.56+1.56 0.231
JIH [ i (mmol /1) 5.04 + 1.02 523+0.99 0229
Hith =15 (mmol/L) 2.03 + 1.00 206+1.14  0.862
e % o R 2 R 1.74 £0.55 1.74+0.52  1.000
fi& (mmol/L.)

R B B 2R L E 3.15 £ 0.86 3.29+0.98  0.340
fis (mmol/L.)

TNF-a(pg/ml.) 1.92£0.85 2.14+1.65 0298
IL-6(pg/mL) 3.64 £2.28 3.92+5.17  0.662
WA [ n (%) ] 16(20.00) 7(8.75) 0.043
H & B (%) ] 52(65.00) 66(82.50)  0.012
A Edr s (n(%)]  32(40.00) 13(16.25)  0.001
M [ (%) ] 39(48.75) 41(51.25)  0.752
FEREA[n(%) ] 43(53.75) 44(55.00) 0874

95%C1=2.132~4.216;T vs. C: P < 0.001, % J5 OR=
2.705,95%CI=1.721~4.250) ; CT 1 TT J X AIAMA L
Y 2 FE PR CCAMAC AT ¢ AR XU 15 (P=0.036, %%
J5 OR=1.323,95%CI=1.263~2.787,%:3).,
2.5 ESRI1 Pvull rs2234693 3 B & f& 8 3 28 4= 3T 1R
LW 8 5 T

2% 3 Logistic [543 B 5 IEAF % | 48 28 4F %

®2 ZEELogistic MAZTEMHERER

Table 2 The Logistic regression analysis of multiple factors for fracture

Bzt FKIHHE OR(95 % CI) P{H JHA% 5 OR(95% C1) PE
W2 K 2.607(1.009~6.738) 0.043 1.145(1.082~1.479) 0.046
H 5 B 0.394(0.188~0.823) 0.012 0.497(0.425~0.512) 0.031
REAT BT 3.436(1.633~7.227) 0.001 1.897(1.786~2.001) 0.012

%3 ESRI1Pvull (rs2234693,C>T) EFBMEMERA S BINHX R
Table3 Genotype and allelotype of ESR1 Pvu Il (rs2234693,C>T)polymorphism and their associations with risk of fracture

FELA Y K OR(95% CI) PIH P 5 OR(95% CI) PIH
cC 1.00

CT 2.012(0.907~4.464) 0.083 1.014(0.900~2.034) 0.103
TT 6.923(2.696~17.776) <0.001 2.491(2.132~4.216) 0.028
CT+TT 3.092(1.465~ 6.525) 0.002 1.323(1.263~2.787) 0.036
CC+CT 1.00

TT 4.404(2.026~9.575 ) <0.001 1.884(1.589~2.458) 0.031
C 1.00

T 2.705(1.721~4.250) <0.001
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BMI AR S g I H 9 58 BRAE BT s L H R SRR
B B B SE R S, 34T 43 2 53 A A Pyva DT
(rs2234693, C>T) Z AN R FIRZ R (67 %) |
JEAE e AT H R B A A o i iR
HPXTEP NN, <67 & MAEN R B H
W, CT+TT 35k R Y & 3 18 T 1 B 41 XURS: (4351 P=
0.038, ¥ % J5 OR=3.344, 95% C1=1.921~4.128; P=
0.022, J#% J5 OR=2.987,95%CI=1.856~4.643) , Ifii Xif
> 67 % MR B BT & AR JC B & 52 (43 51k P=
0.624,P=0.847) , 7540, CT+TT KB EA: A B

PrE S E LI L AR R E TS (R 4)
3 i i

O R A R Bl A ARG L st 36
40 5 UL EABEA 20% 2 K AEODEET . BAFEANT
O LR I A WU A2 BE T FRAIG, &0 I il 45
O A3 T e B AZ 45, 0 JIE DI RE R R, im0 3y
REEAL o AT B AR A i A i dgke ot kO A R
P E , B AR AR — 20 I 10 IR 2 i Ty
FF5 K0 gy, DA it R ] DUAE S U e g I

%4 ESRI Pvull rs2234693 EF B e BT AR BAR KNS E AT
Table 4 Stratified analyses for ESR1 Pvull rs2234693 genotypes in cases and controls

(CT+TT)/CC for 1s2234693

i B n(%) ] ) VLR OR(95%CD) P

IR (%)

<67 38(47.50)/5(6.25) 23(28.75)/20(25.00) 3.344(1.921~4.128) 0.038

> 67 29(36.25)/8(10.00) 27(33.75)/10(12.50) 1.134(0.311~2.234) 0.624
A

= 10(12.50)/6(7.50) 4(5.00)/3(3.75) 1.198(0.199~4.618) 0.847

& 57(71.25)/7(8.75) 46(57.5)/27(33.75) 2.987(1.856~4.643) 0.022
H 5B

= 43(53.75)/9(11.25) 38(47.50)/18(22.50) 1.458(0.647~3.201) 0.248

4 24(30.00)/4(5.00) 12(15.00)/12(15.00) 1.225(0.818~7.784) 0.107
MBS

= 26(32.50)/6(7.5) 8(10.00)/5(6.25) 1.887(0.632~8.748) 0.229

& 41(51.25)/7(8.75) 42(52.50)/25(31.25) 1.312(0.568~4.447) 0.141

fifi bR B P AR S0 . AT,
AR 22 SR 225 I 22 R RO T B i
O NI, TR0 SR B T R A KU, R
BRI , AT ia .

AR A AT MECR Z AR SR Puv [T 235
PEWFSE W« BESOR 2 AR o R 2 8 M OC R B 4 22
A2 BB R, B T AN L2 W B B A e
HT G MR Z R o N 235 R AR
AT A RZ IR R Z R N Z RS
BRI CR (MR 52 A otk P 22 25 MR
JE Ve SR A R AR SR 52 31 T A A 14 i sk
PREEIL AT REAS T B S N R B 2 [ BE
AT R MERCR 2R L Z2 25 MRS e PR B 3T i 3
M, TR S8 735 R L T AR S R B2 A IR 22 250
DRI YRGS P2 ] B EAR 00 T A4S
A RIS, AT RE BT A R AR 22

MR — RS R |, IRV, AR 4

BURZ IR RS VB OIS S . B R
RREAEHM RSS2 — 75U 41 i 8
ORI o it O 2 g D R RS 3 g N €2
TE , MR WT 3 o BV ER 32 R (ESR) i 12 R HEbL e
JREAMER™ . ENAZMT ESRT FE A Pyvu Il 1 Xba 1
PR 2B SBREM R AT A, H
th Pyvu I A 55 22850 247 T ESRT LA AR 4 i X
W, FHAENE T 1 C BT A7 5 =S -0 F
Myb &% 53 745 G005 b, 18 % Myb 25 G820 4l
THRENE Y I A S AR NHEXT T R
I8/ R RS

H i Pvu [ 85 2850 5 Bt E- 3 2 18] kA= 10
KREAAFAERL . 2015 4F Deng 5538 18 meta 5347
WFEN R Pvu 107 S5 22380 S a4 A A T 2 GHK,
1M 2010 4F Lei 25" 3@ 11 meta 058NN Pyvu 1T 43
MR T A A AR A . 2003 4F i 2% —
51 2 042 {51 Fif i A S 5% & B, ESR1 Pyvu I 37 53



1106+ Moo

NI N

5538 %4 8 1)
20184E8 A

GEARIEIN T B A 2y Ak . A ST R UCUE S ESR 1
Pvu Il 1s2234693T i f 54834 T A O R 24 28
BE BT 5 R, CT+TT 2 8 R L & 88 1B 7
R RS o

etk B At — 2 R BN 4R ARSI
WA DL R BEAE i s e HOR A mfa R & . [
I FATTIE S B Pyvu 11 A7 8 22 2850 R I4E 2 (<67
%) B FIEE W N 1 B4 2 S8, T 7E > 67 %
R AH AT 584 A T0 06, FEEF AT g 5 H
BT R i R 0 R RON A O HR R I B0
PR e B 3T A A 1 F B AR IR
DR N RS R A E R, Pk, H
RN CAT ARG 5tk i L 2, 0 HL AT LA e
AE TR g, U D PR 8 S A DTl B
Privk k.

25 L RTIA  BRAE A A i 3 AU IR 0 T e
TR R, 0 H B SR AR B 0 A 2k
., [AFESRI Pva I (rs2234693, C>T) v s 2 25
A LA N AR 40 28 FE 3 0 15 3T Sy SR X o SR
TEFEA O EE TR M e, BE<e1%
AR AN AR ESR1 Pyvu 1T (rs2234693, C>T) 437 15,
X T RE BT E AR R, AN
WA R, KRB XA A0 D RE K Pk — 20 4, PRt
ity BRI
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