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(RE] B HYERXZTHEREEZSHS2UBRRREEFTROER, % XA
AW SO R A B IS BE % 54 (PCR-RFLP) £ R 52 3 104 51 2 BUME SR A% B % 0 60 ) {2 R 19
ER B (Pvull Xba I fil 1), 3 FIANAE X 4% B K035 W B ik % B o B 6 BE (BMD) . Rl &
MmN BN BSE BRI EAKT, SR 2EERRBERENESERD oM 8
B BSRKFPEDEX, B 23 BEREEEES BMIBEH L, BRAREERSERNSHEE
W, dH 2 BERMBE p SN ERFRMTRELE. BRLE 2 BBRFAE XX EHEK
RXFUBEAFRYFTHREA. RRFABE X SULEARRHTHERCE @RA X 54
ERABBILUFZR, Hit EREEZEHS5 2 WRRFREFTEEEVHEX p X SR ETHE
RARNRYPEN MR B EKPS 2 DERKEHEEMX,

(X9iR] BHEE; 2 BMRRE; BEK; 24, STRARGEEE)

Relationship between polymorphism of ER gene and bone mass in type 2 diabetes mellitus LIU Lin, DONG
Yanhu, SI Yuanguo, et al. Deparimens of Endocrinology , Weifang People’s Hospital, Weifang 261041, China

[ Abstract] Objective To investigate the relationship between polymorphism of ER gene and bone mass in
type 2 diabetes mellitus and analysize the difference between men and women. Methods The polymerase chain
reaction restriction fragment length polymorphism(PCR- RFLP) was used to detect estrogen receptor( ER) genotype
in 104 type 2 diabetic patients and 60 normal controls. Bone mineral density (BMD) of lumbar vertebrae (L,-Ly)
and upper part of femur (neck, Ward’s triangle and trochanfer) were measured by dual X-ray absorptiometry
(DEXA). At the same time, estradiol, testosterone, fasting insulin and HbA,  were measured. Results Multiple
stepwise regression analysis showed that the BMD of lumbar vertebrae (L,-L), neck of femur and Ward’s triangle
was associated significantly with the polymorphism of ER gene, serum estradiol, testosterone and fasting insulin in
diabetes mellitus { P < 0.01,0.05,0.05, respectively) , and a significant correlation was found between body mass
index (BMI) and BMD of L,;-1, in diabetic patients. There was also a significant correlation between the polymor-
phism of ER gene and BMD of lumbar vertebrae 2-4 ( P = 0.001), femoral neck ( P =0.001), and Ward’s trian-
gle (P =0.001) in control group. There was no significant difference in the frequency of Pvull genotype and alle
between male diabetic patients and controls; the frequency of alle in female diabetic patients was lower than that in
controls while there was significant difference in frequency of X alle and genotype by Xba I . The frequency of X
alle and XX genotype in diabetics was higher than that in normal controls; there was no sexual difference between
the two groups. The frequency of X alle in male diabetics was higher than that in female diabetics; also there was
no sexual difference between the two sexes of controls. Conclusions There is a significant association of bone
mass of every site with polymorphism of ER gene, and p, X allel may be protective factors for bone mass. The lev-
els of serum insulin, estradiol and testosterone also contribute to bone mass in both diabetic patients and normal
controls.
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BRBRREERFEBHAXERZ — HEE
5E FEEEEA R, FRIES, ERER/EF
RHRAMBRELEHE, EERAREARPEEEE
A, AR 2 MBRABRENRRN R, HKiT
ER ZEELZ A5 2 MERFEBEMN LR,

LR RS

1. X Mmad

ARRPFAZAEHILEN, T HBERE
MR RA 2 H:- O RKA % B RN
PHpe 2 BUBFRw R E 104 5, Hop 5 39 6], & 65
Bl R AE20~45 %, F1(43.1£2.23) % , 5% 6
MR ~104E,FH(3.64 2 1.23)4, QBIRBENL
WK 3R 1999 45 WHO 45, FHFBRE B BUH (> 10 X
/d) s TEWE IRR HEC B HERR L BORR IR 5 IR B
BB HE (RILE =110 ymol/L, RHE H =30
mg/24 h); EHK . EREBHAEY NERDH; K
R NESSHEHAERAEHERBHEDE. ©
FE R X R 4 A R B A A R BR AR 60 1, 5B ¥ 26 B,
Wtk 34 B, E R 24 ~ 46 ¥ Z 8], F 1 (40.8 =
10.1)%  ZRERIEHEREHEREIEER.

2. ik

(DGR ERIEREN . O A 2R EHNE
S8 AE GTEREHRERBMD);OZER 120, KR
SRR EBKIN 3 ml, 7 BY 075, MR RA RN,
HbA,c MEFMAEE , BS X (Ins) . 8 (E,) . £
M(T)MEAR%RE, s WA EWH DPC ARG E,. T
RAEMB TR RBEEDEARFRI

Q)BEENE: RANEXKREEFENCGER
DMS /A 7 , challenger & ) o 322 BUW BM 30 /i J5 ff
B (L~ L)KEMBEER(BEH. KT,
Ward’s =K )BEE (L g/em® Fom ), K0 B £ B
BEERH 0.5% ~0.8% ., EEFES M A&
FRE, HWRES ] 1994 £ WHO $7HE,

(3)ER ZEH Bk ¥ . O2 1M DNA {8 :2%EDTA
HiEE(1:0.2) £ 1fl 300 g, A Promega 4\ &) 4 1l DNA
MR AA &, M EPEY DNA, BT 60 pd TE P,
20CHF. QPRI S5 A RS R UMM2]): b
5| % 5'-CTGCCACCCTATCTGTATCTTTTCCTATTCTCC-
3, TF ¥ 51 #:. 5-TCTTTCTCTGCCAC-

CCTGGCGTCGATTA-TCTGA-3' it X B BAEY T
BAFAA . @PCR RN BAEEA DNA 1.1 pl(4
200 ng), F#. LW 5I¥ % 20 pmol, KC1 50 mmol,
Tris-HC1 10mmol(pH 9) , MgCl, 2.5 mmol , dNTP £ 200
pmol , Tag DNA Polymerase 0.5 U, 84 % 30 udo BR5I
Yok, ¥ 4 promega 2RI = fh o TEH KR 94C A
45 5,61°CiB A 45 s, 72C M 70 5,35 T PEHR )G,
T2CHEH 5 min, BFEY 10 1 £ 1.5% 58 I
HIK(BALZERa), BIMNTTHRE, ORFHA
VIREREY) : 2 HIB PCR Y ™9 5 pl, MA 2.5 U vu
M 2.5U Xba I ,37CAKIBHEER 2 ho RNK I,
Y& 1.5%RIBMER R, BRI e, 5K
BB ARE(EERN/RELAR) T o, 2EMA
ESBXERI2), BZHNEEY A h PP B (1300
bp) #1 XX % (1300 bp), Pp(1300bp, 850bp, 450bp )
Xx ( 1300bp, 910bp, 390bp ) & #% & F, pp ( 850bp,
450bp) 1 xx(910bp, 390bp ) X 3 77 75 48 15 BB U1 47 5 A9
HEA,

3. it

XAl SPSS10.0 Gt 8 ff, ESAHEMA T+
sER, ZHABLKBERTEAN, HREEH
student’s ¢ Ke3, AEXFEBM R FhuEHEFE
MM P RE. BRKE PEN0.05

& R

1. BEE ARG RHR EE R

DRIERBAT BN KT RBOMNEERE
ERTRENRA(P <0.05), 84K 4 %8 845
BT, Stk 2 B R B R B AR R A BB R K 4 X
BERTHM 2 MBERBERBE(P<0.05), T H
HB LU ERBONERAMNELERLZRTEE
#H(P>0.05),R%E 1,

2. BERAS 2 BBk ORI BE — B BRI b 8

AP 2 R RE B E 104 GIAEE A
OB, HAFER HANLR A EN BRFEE
HbA, K .BMI B E R FREA(P<0.05); BH 8
FERREBUNLE L WEERTLAH. TEERT
GH(P<0.01)); MAABZEHBEREKERETN
BEENENERLEE®(P>0.05), h% 2,
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21 BREEBEESERABENLVTAERBEMRERNLE
2 MR 292 Yugiise|
%A Bt Tt A Be Tt T

TN 1(2.56) 3(4.62)" 4(3.85) 1(3.85) 1(2.94) 2(3.33)

8 ¢ty 15(38.46) 29(44.61) " 44(42.31) 5(19.23) 7(20.58) 12(20)

ARIEX 23(58.97) 33(50.76) 56(53.85) 20(76.92) 26(76.47) 46(76.67)

&t 39 65 104 26 34 60
H:y? X 44.361, P<0.00; 5BHLE" P<0.05: FHSABFRELF
®2 BEALS 2 BB RS RE KR L
#H 2 RMRR 12 JogicE::|
B g4 3 B T#

AW (n) 39 65 26 34
F£R(P) 44.61+8.2 45.2:6.3 40.8+7.1 2.1+6.7
RRER(E) 5.0£4.2 6.9+2.9 / /
HEBU (kg/m®) 26.9+4.1" 27.3+3.6" 23.9+2.8 24.123.6
WALmaTES(%) 9.61+1.10" 9.86+2.69" 4.81+1.38 5.21+0.96
2 BN S R (pdU/ml) 15.26 £ 3.37 16.1313.37 16.44 1 2.39 16.88 + 2.53
BEEISH(g/end)
BoEig 0.896+0.11 0.905+0.10 0.912+0.26 0.921:0.17
BIMEE 0.901+0.12 0.948:0.09 0.926:0.13 0.908+ 0.18
BaEE 0.922+0.13 0.897+0.10 0.901+0.11 0.912+0.13
4 %] 0.931+£0.12 0.911+0.11 0.923+0.15 0.913+0.14
K¥EF 0.918+0.13 0.917:0.14 0.908 +0.18 0.927+0.14
Ward’s =i X 0.897 £+ 0.13 0.902:0.14 0.907 + 0.34 0.911+0.09
% — ¥ (pg/ml) 8.66 + 1.45° 52.66+ 11.65 7.96+ 1.85° 51.43110.26
-] 24.3915.85° 2.36+1.05 25.76 + 8.45° 2.69+1.25

H-SEBMEA RS P<0.01,” " P<0.05; 5L HEHE P <0.01

3. ERZHXE1 PCR XBUIEGR

ER 4 DNA PCR ¥ 1 H & /v Bt 1< 1300 bp.
ZpPull BUERMT:1 R84 F pp(850 bp,450
bp),2.3 N4 F PP(1300 bp),4 ~8 HHAEF Pp
(1300 bp,850 bp,450 bp) , £ Xba | BEYIZ RN TF :1
~6 FZ 4T Xx(1300 bp,910 bp,390 bp),7.8.10 &
a4 F xx (910 bp, 390 bp),9 K& A& F XX (1300
bp). %k 100 bp DNA ladder fE 05 FE IR

4. ERERNEZBHSHINHKE

Prull BEUIEE AL By 4 ) 2 H R R . F
e P ES 3o AE 2 AR g N EE JEEE
RIFEER,2 WBEKBE PP.Pp EERFEY

BEETHEA, pp REARERBEMR T HA,
TUWASMERFEEREE, MR P HARE
ESRET 2 RBRFRBE, p FUEEBER T 2
RIBERRRRE

Xba ] B§UIEER 2 RIBRBREF S R4 %
ARFEEEREE, LIEH &, 5 BAH XX 2 HRF
EE, o EEABFELET 2 BERKREE  Xx EH
MEERLER., WASMNERARNRFEDREE
REAELPEL R XFMNEEFERYBER T 2
RBERRARE x SMNERNSERK T2 RABRKR
H 2RIMRmAHA R X SUXARRE T,
A X S ERBERHERER, WL 3,

%3 ERERPull S Xba | BUIBEEBSH SHFINX R

3 X
@5 n AR FUERESE AR E30R 95k
PP Pp pp P P PP Pp PP P P
T2DM 104 7(17.95)  23(58.97)  9(23.08) 0.4744  0.5256 9(13.85)  40(61.54) 16(24.62) 0.4462  0.5538
pogiiEil 60 5(19.23)  13(50.0)  8(30.77) 0.4423 0.5527 2(5.88)  13(38.24) 19(55.88) 0.25 0.75.
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L x
a5 ERAA % (5 B AR R HAR SRR E
Xx Xx XX X x XX XX X x
T2DM 3(7.69%) 33(84.62%) 3{(7.69%) 0.50 0.50 8(12.31%) 40(61.54%) 17(26.15%)  0.4308  0.5692
Xt 4l 8(30.77%) 18(69.23%) 0(0%) 0.6558 0.3442  13(38.24%) 20(58.82%) 1(2.84%) 0.6764  0.3236

H:Poull IR EHR . B4 T2DM 53 B4 B, % =0.08, P> 0.05; ¥ T2DM S5Xf AL L8, " =9.48, P <0.05; S HEAM K. B#
T2DM S AL, % =0.07, P < 0.05; %t ToDM St A, x> = 10.83, P < 0.0l Xba | BUIEEM . B T2DM S A, =
10.12,P<0.01; % ¥ T2DM 5§ A L 8E, 12 =9.14, P < 0.05, S HA SR . Bt T2DM SXFRA K, ¢* = 12.31, P <0.01; L ¥ T2DM 5

BAHE,y*=10.64,P <0.01, FHSHRBFHAHE

S. EREFAMSBEFMLR

SHrie B A R R B M3 A R R E
FEARFRAL BMD EHIE 25, P LA Ward’s =X
FEERR, SHABMLELEEZRBE(P<0.05);
HFWAARZEEE M BMD HEEH, 4GB S
A:p RXSMEREEE, B EHNERE, M P.ax

SNEREFE, FEEAMEEK, ZH N PP.Pp R
5 xx BAMK S B8 pp B4 5 XX Xx B KB 9B
K. $ERWA PPXX & 1 4, 40it At 35 2 M R4 xx
EERM LG, B4 ppx B 1B, FiH R FE S,
PPXX %I 3 4], PPXx & 4 4, G it 8¢ & 35 40 7 (3% 4,

5

R4 BRAFR ERERREBFEERLE(g/em’, 7 2 5)

HERAM a | L L, Neck Ward’s G.T
T ep 7 0.722+0.12 0.781 £0.15 0.794+0.12 0.792+0.12 0.738:0.15° 0.751:0.12
Pp 26 0.796+0.11 0.836+0.12 0.846+0.13 0.832+0.12 0.780:0.13%" 0.814+0.13
Pp 27 0.925+0.10" 0.958 +0.09" 0.961+0.10° 0.910+0.11" 0.834+0.16° 0.871+0.14"
XX 21 0.865+0.14 0.906 +0.12 0.908 +0.13 0.871£0.10 0.844+0.12° 0.839+0.13
Xx 38 0.84210.12 0.884+0.13 0.891+0.13 0.871£0.11 0.805+0.13% 0.846+0.13
PPXX(x) 7 0.869+0.15 0.899+0.17 0.901+0.11 0.913+£0.13 0.905+0.31° 0.873+0.11
PpXX 9 0.832:0.14 0.893 +0.21 0.891+0.11 0.868 £0.07 0.855+0.12° 0.875:0.10
PpXx 15 0.861+0.16 0.909 £0.11 0.906+0.13 0.913£0.11 0.886 + 0.12° 0.906+0.13
ppXX 9 1.001+0.12" 1.014 +0.10" 1.003+0.12" 0.996+0.13" 0.837:0.14"° 0.921+£0.17"
ppXx 19 0.933+0.10"° 0.963+0.10" 2 0.971:0.10"° 0.921£0.14"° 0.839+0.15"° 0.965+0.11"°
E:5HBEABEE"P<0.01," 2P <0.01; SHMBHIHE P <0.05
%5 BRBEBELRFER ZERESHEEMHHE (g/em’, T+ 5)
ZEAR L, Ly L, Neck Ward’s G.T
PP(25) 0.722+0.12 0.781 £0.15 0.794+0.12 0.792 +0.12 0.73810.15° 0.751:0.12
Pp(77) 0.796+0.11 0.836+0.12 0.846+0.13 0.832+0.12 0.780+0.13° 0.814+0.13
pp(38) 0.925+0.10" 0.958 +0.09" 0.961+0.10" 0.910+0.11" 0.834+0.16" " 0.871+0.14"
XX(12) 0.865+0.14 0.906 £+0.12 0.908:0.13 0.871+0.10 0.844:0.12° 0.839:0.13
Xx(99) 0.842+0.12 0.884 +0.13 0.891:0.13 0.871+0.11 0.805+0.13° 0.846 +0.13
xx(29) 0.708 £ 0.11 0.744 £ 0.10 0.766 + 0.11 0.736+£0.13 0.662+0.13% 0.698+0.13
PPXx(14) 0.701+0,13 0.747£0.11 0.77120.13 0.785+0.10 0.740£0.11° 0.747+0.11
PPxx(10) 0.651 +0.09 0.713+£0.11 0.755+0.12 0.718+0.12 0.61210.15° 0.677+0.13
PpXX(8) 0.793£0.11 0.83510.14 0.830+0.11 0.828 +0.07 0.766 + 0.14° 0.787+0.13
PpXx(54) 0.799£0.10 0.835:0.11 0.856+0.13 0.837£0.11 0.766+0.12° 0.814+0.13
Ppxx(15) 0.711£0.12 0.742:0.11 0.744:0.13 0.720+0,15 0.685+0.16° 0.693:0.14
ppXX(5) 0.879+0.12° 0.901 +0.10" 0.955+0.16" 0.8930.18" 0.845+0.17°° 0.865+0.17°°
ppXx(29) 0.917+0.10" 2 0.962+0.10" % 0.955+0.10" % 0.920+0.14* % 0.797+0.16" % 0.870+0.11°°
ppxx(4) 0.805+0.13 0.816 £0.11 0.864+0.14 0.764+ 0.14 0.618 +0.22° 0.698 +0.15

. 5HMERBMEE " P<0.01,"°P<0.01; SHAEM HES P <0.05

6. ARIBEEX & ®ESE W

B ZEAS TR OBRMBRE 53R
ARHE AR Wards —AXKEFEEHESRAYE
EHXR(P=0.001), QOWRFBEERMFEE

HEMSERKFBEMEX(L, P=0.041,1, P =
0.039,1, P =0.009, Bt A& P =0.01, Ward’s = £
P=0.027, KE¥EF P=0.042), 8 2,3 BB HEYS
BMI B FH%(P=0.01,0.05), B&E 6.7,
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®o 2HBRFBEEEEERERES ZTEHSH
55 BFREMEBAK(FEE)
L, L, Ly Neck Ward’s Troch
0.244(0.013) 0.261(0.014) 0.220(0.015) 0.253(0.014) 0.320(0.017) 0.012(0.036)
Bba 1 P =0.001 P =0.001 P =0.001 P =0.001 P =0.001 P=0.1023
0.503(0.011) 0.433(0.012) 0.406(0.013) 0.304(0.012) 0.175(0.014) 0.008(0.006)
Prull P=0.001 P =0.001 P =0.001 P =0.001 P =0.001 P =0.1425
BMI 0.103(0.010) 0.245(0.013) 0.236(0.024) 0.179(0.017) 0.188(0.021) 0.203(0.016)
P=0.121 P=0.01 P=0.05 P=0.108 P =0.094 P=0.076
os 0.201(0.027) 0.226(0.036) 0.264(0.032) 0.247(0.042) 0.197(0.037) 0.211(0.029)
P=0.041 P=0.039 P =0.009 P =0.01 P=0.027 P =0.042
0.315(0.0147) 0.274(0.013) 0.296(0.037) 0.285(0.029) 0.219(0.017) 0.211(0.029)
F2 P=0.021 P =0.033 P=0.032 P=0.033 P=0.044 P =0.045
T 0.277(0.011) 0.262(0.022) 0.214(0.017) 0.256(0.029) 0.197(0.031) 0.187(0.042)
P=0.022 P=0.021 P=0.03 P =0.023 P =0.031 P =0.05
R7T RBEMBHAEEEEWHHEELSTE RS
55 WEMEIERB(FREE)
L, Ly Ly Neck Ward’s Troch
Xbal 0.213(0.017) 0.206(0.011) 0.212 = (0.015) 0.233(0.013) 0.366(0.015) 0.011(0.016)
P =0.001 P0.001 P =0.001 P =0.001 P =0.001 P =0.083
0.484(0.016) 0.501(0.014) 0.427(0.013) 0.382(0.012) 0.422(0.019) 0.018(0.006)
Pwull P =0.001 P =0.001 P =0.001 P =0.001 P =0.001 P =0.1063
0.315(0.0147) 0.274(0.013) 0.296(0.037) 0.285(0.029) 0.219(0.017) 0.211(0.029)
E2 P=0.021 P =0.033 P =0.032 P=0.033 P=0.044 P =0.045
0.277(0.011) 0.2625(0.022) 0.214(0.017) 0.256(0.029) 0.197(0.031) 0.187(0.042)
P =0.022 P=0.021 P=0.03 P=0.023 P =0.031 P =0.05
H B DN ER ER EFEESHEERINER, &

FRAEMM AL SHE AEFEELFREH
%P, ER £ H 8K/ B (ERKO) ¥ B iy g 57 1
ER B HEEHFIM K, M K& ER HHZ R H 2
FHRZBREMEERE WS 7R ER ZEEF R
BmERPREEMAH. EREFEMN TREK
6251 L 8 ITHETFTHMIANEBFHM. 5K
WL EREFAG 2 MESHSFRBMHX,HERN
ShEHIM ER EE S BEHEBEMRMRXRNE LA —,
Kabayahi Xf H & #8 £ J5 L B350 PP &
BMD 1, XX 3 & BMD &, Willing Xf £ H id &,
Mahonen XF 3% 210 %, Qi X AR W E L HHRY
$#£7 pp HHBANMK BMD K ; Lau S RE F i A&
XX HERE BMD B, AR EH,2 BBERER
EEEES EREFAZSHEYML, L5 BMILL B
BEUBEKVPERRAX BATHEE ISR
HESHEEL W,

EHARER, TEZRE p X FHNERBHE
HHEERE, M Px FANERENETEERK,
S5EAREE LB EELRH, N TF P

HRERGERE p SMNERBRETREA, BHH
RFEEEXSNERFARE T LHRBRBEERE, b
WA RSB BEAR P L HRFRE B RANR
HERBANEERETEHNER, b THA& 4
PHERBEX R, AR — LBt
EREFZEHEWMERBNETHRE. 0T
Pull fl Xba I iG BN THEF 1 L AT FHE
AUTEL S EFREEMSIE ER EAThAEMR
28,85 HAl A F ST B 0 R AR i Bl Tl B
FETREWMEIEAOKF; EWHES S 4PEA A
FrEREMERNETESHERAES EEEE
TR, B85 b B R R A B A LB, SE )
1 R & B,
FRIEZEZHEHEREW,HEREREES
BERZRMEAALRRESED . ZE M
RB MR EMBFEANTR, RN EREY
RAZMAIER, X2t T4 3K A8 3K By
FIPRFBEENBRBESE, S TBEaHETHY
AEMBROERFHUART L, BMENGREY
(TH% 438 W)
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BRESIREEETRFSRFTRANWEEREA,
EPMEBR 17« B_MAG R RETHRESHR
ARKFS BB, RESSKENEM. &
F17-« MR AAMBEREER, X602 ¥R
AT Lt 420G B RE A AE MR TT, K T RE
FIF B ¥R B B A B B AR KR 3R 9T MU BB o

Hit 17-« M- EHHREFTEEZRMBIB LU
RERHIEREIF T EER TH N, 2LHRIX
FENHE— SRR T ERKE, SRFWEIE
S 17-o ME ZREFT ELA (M 7E 4R AME ¥ S g8 A
oRR I R AR T AR A AR A, X 4R B )R B A
HRREREEN, SN RMELY, B &R G
MEE, MREHNBAAEBRREL, TUKHN
BREEY BOTURT 17« pHMELLEYS
R KT 2 18] B P2t F PR UG R 5 4> F R B NG5 i
BEREUANA T A, #TUBSESERERT
EAEMRAMAHER A 1] 68 & 05 i 3
R BRI, {2 3 5 00 00 201K 2 09 5 R i b R
B5 BT MBS

$ £ X w
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