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[ ABSTRACT] Aim To analyze if the mutation of estrogen receptor ( ER) gene has any relationship with macroangiopathy

Estrogen; Estrogen Receptor;  Polymorphism; ~ Macroangiopathy

(MA) in men and postmenopausal women with type 2 diabetes (T2DM) . Methods ER genotyping was performed by using
PCR-RFLP method in 118 T2DM patients with and without MA and 32 nomal controls (NC) , which were men and postmenopausal
women. The serum E2 and lipid levels were also determined. Results ER allelic frequencies of X, x and P, p alleles were
0.208, 0.792; 0.432, 0.568 and 0.266, 0.734; 0.50, 0.50 in T2DM group and control group respectively.
significant difference in frequencies of allele and genotype in Xbal polymorphism or Xbal with Pvu (© polymorphisms together be-

There was no

tween these two groups.  The Pp and PP genotypes were significantly more frequent in subjects with IMT> 1. 0 mm than in those
without MA (86.7% vs 58.3%, P< 0.05). In subjects of T2DM, serum TC and LDLC levels were significantly higher in
subjects with the Xx genotype compared with those with the wild genotypes [ (5.33 £1. 06) mmol/L vs (4. 81 £0. 99) mmol/L P
< 0.01; (3.4320.72) mmol/L vs (3.08 0. 8) mmol/L. P< 0. 05 respectively] .
in CVD group than group without MA [ (34.59 £16. 8) ng/L vs (26.46 £11.98) ng/L, P< 0.05].
Xbal and Pvu @were significantly and positively correlated with TC and LDLC levels respectively (r= 0.2671 P= 0.005 and r
= 0.2483 P= 0.010; r= 0.2301 P= 0.017 and r= 0.2172 P= 0. 024 respectively) .
dependent risk factor for MA (OR= 2. 996, 95% CI 1. 023~ 8.767, P= 0.041). Conclusion The mutation of ER gene in
men and postmenopausal women with T2DM might result in the change of serum lipid levels.  The higher E2 level might have the
Xbal polymorphism is not related with MA, but Pvu (© polymorphism might be a risk fac-

The serum E2 level was significantly higher

The mutation genotypes of

The Pvu @ polymorphism was the in-

relationship with the endpoint of CVD.

tor for MA in men and postmenopausal women with T2DM.
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e, FH T M 2R 0 200 o R 2 AR ((estrogen re-
ceptor, ER) /™53 74 e R FE A W0 208, T ER 22 7 (1)
LA N5 ER MRIEG KA m H ohag™ Y, i
I ER H K 22 25 1% 7T 68 52 Wi i 350 R 0 As BRI
AT E 7 E AR T7 X 5 v A JE Ak 2 B
JRIF o ER S Xbal 1 Pyvu @ S0, 456
AL 375 MECER K I g K P 23 4 H 5 K L8 9 R ( mac
roangiopathy, MA) FIAH G, I T4 i&

1 WRERFE

1.1 2 BUEEPRTRLE

2R RRRE 18 B, 2 F 74 4, % 44 f,
HAT A EER 2002 £ 3 A 10 AWERE
#, 54 1999 £ WHO B4 & % ¥ Wi A7, 8 T
RFAMFRERLZ GRS, T HAM N BHIEL.
FR T 24~ 84 F 2 JH, FH59.7X11.5 F. RiE
HEAMERER K 2 4H: (1)H MA 4 82, 4
#63.9X10.0 . HF F 530, L2967, L
BEFWH965.7E8.4%. MA Y[ 4 4 f KA.
& 1 & /0 JE 57 (ischemic heart disease, IHD) % # 25
Bl, 48 BRI QR FLR &, & LAZ & 1/ 3
EFRI ) B 24 h 3 A B E A LA S LB
I, RETRFRERSE LIRS XT R
Ficob 3 5 250% ; @R 1 % % & ( cerebrovascu
lar disease, CVD) & & 17 4, 378 & bR il o #2 2% i
R %, 5L CT Sort k5 10; E E
‘€ % 7 ( peripheral vascular disease, PVD) & & 32 4,
ZRTHEAEBABERE, A —AHLLHTHE
BEKRE, WEFEEE (intimalmedial thickness,
IMT) R# £ % 30 %, T EAMA K £, BBHENR
MF 5 fk IMT > 1.0 mm. (2) & MA 42 36 f, 4 #
H51.5%12.5%, Hb F21 6, w15 6, &%
BEHFWH N S8 5X7.9%, MLEBARMA KL, &
FRBEFRRE, RMF 3 MT <1. 0 mm.
1.2 xfHRZE

RNAEFESEEHN LK EREH L ERN
BRARM,ERSE, £FF 190, £ 136, F&
58.1X8.3 % . A& /EAERER &L RRE
¥, RAMNEHKE. LRREABTLTEN. T
TR E, KA REH REZ R EERET,
A E A F R T & % R KA
1.3 IERERNEEE

FraEZthENE &5 REERVEHE, &K
48 % ( body mass index, BMI) . & . (waist and hip

ratio, WHR), # Ml == J§ 12 h i1 #% ( fasting blood glu-
cose, FBG) « H i1 = B ( triglyceride, TG) & f& [F %
(total cholesterol, TC) . K % & g & & £ & B ( low
density lipoprotein cholesterol, LDLC) « & & & fig & & fE
[ E ( high density lipoprotein cholesterol, HDLC) ( 2 E
HEMOFELSN, BEAFZHL 7170 &), Mk H
B-20C&H. WRERFEEHE HEERR Rk
EELERERESRME RNUELLILE S
(HbAlc) ( # /R /A 8 DCA2000 4k 22 & &), &
JE 0 % JR 5 & (fasting insulin, FI) 2 C f&( C-peptide)
ACE( k% % %%, %8 DPC /A 3 IMMUNLITE) ,
FHSh AMEBEEOEORE(FERRES %) 4=
W, it & HE it % (urine albumin excretion ratio,
UAER), F#1E 220 Ho/min H 7% .
1.4 BB DNA AI$ZER

B AUES, £ FRA A+ R EH 4 (SDS)
(#* B Sigma A 3], # 8 (% E Promega A 8]), &
B K(EE Mek A F]) o EE 5B b B A K 5
R, GUERABREAIRAFEOFE LM
B, BlE %R ER S0~ 65 UL, ir A\ ELFE & #F
B W3 7K 300 UL, 10% SDS 225 WL, & & B K 30 ML,
7.5 mol/L # B Al 225 WL £ 70 C/A% 25 min, 12 kif
min &8 8 min, Bl EiE WA 2.5 Bk T A EE, EAT
HE DNA Bl T 5% T TE # 7 & .
1.5 EEZMEEN
1.5.1 RABEE R HAN % B CHER[ 6], H
EFEGHAE S AT, TR E XKL FE
% 5’-CTGCCACCCTATCTGTATCTTTTCCTATTCTCC
3 Bl R %k 2 FF| N 5 -TCTTTCTCTGCCAC-
CCTGGCGTCGATTATCTGA-3 , # & 4 3 ¥ & % 1K
EFRE 1A TFRE2HETH o, FHAEK
K 1.3kbo RERMAKERZ N 50 WL, & 10x &K S5
UL, i 48 4 3 = 8 B (INTP) 1 UL(200 Pmol/L), Taq
DNA AW 1 U(5u) (L EE mELAYHF &AF),
AL DNA 1 BL(0. 1 Yg), b, #3474 2 UL(0. 4
Umol/L), #h X R MR & £ 50 WL, % E R A4 K
BL(PCR) A2 JF 4: 95 CHIZ M 5 min~ 94 CH 4 30 s
T61CEK60s T2CHEM 90 s, I 32 K. KK
EF G, T2°CE A 10 min. B 6 BL =44 1. 5% 3%
Fi 9% 4 B B, 3k, 100 VB8, £ T 40 min, 5 200 bp DNA
FERKEREN( L2 s T RNE) HH, &
SMIT T ARE —4%& 1.3 kb HUH .
1.5.2 R4l R K ZEHELR B PCR F= 4 %-
6 ML, 47| A X\ TR 9 U7 B ( U (B AL A b AT
%% BT) Xbal 1 HL( 16 u) 2 Pvu 1 ML(6 u) K A 77 88 &



CN 431262/ R # [H 3 ik i 4k 4% 7 2004 F56 12 556 2 I

191

WA 2 VL, AP AR RE 20 ML, 37 CHE. %
B 7= 4 6 VL, ¥ 0K 77 3% B BT, A B & fr & X
1P X 1.3kb —4 %, x % 910 bp #7390 bp # & #,
p 4 850 bp A1 450 bp ¥ & #, 6 A & F A (xx.xX.\
XX, pp-pP-PP) e AEBFHETHFEAREMEZ
B L R K, NE F B RN E Y] LA
1.6 Stz

HEHER T kT, HARNZRH I EY
At Bk Bk, mERESEMhEENEXS
FA8 K 447 B Logistic [El V3 447, #1 4 SPSS10. 0
B LR K

2 g R

2.1 ImRERBIEEE

5 AH B A, W PR P A A Y BT B L &
FBG.TG.TC.LDLC /K- FEZE & (P< 0.01); 4
V) A A4 B B R 83 K FICHDLC M3 /K 7 76 B BB
ZHI(P> 0.05) (£ 1, Table 1) . 575 MA 4AH L,
A MA HEIFER(63.6X£10. 1 HH 51.512.5 %) .
e I EBOE R (59, 8% L 27. 8% ) AR R IR FE( 9. 8
7.2 5.0E5.5 4F) BFHEF=(P< 0.01); B4
[ 1A 1) B R 5B 2K 0 52 K BMIL B2 & LU W FBG L FI.
TC.LDLC.HDLC Fl#f# 2 /K & UAER =& LG &
EHZEF(P> 0.05) .

* 1 2ERERFEESTREIRKERALER
Table 1. Comparison of clinical data between diabetes and nor-
mal controls

moH Xof HEZH 2 BUHE PR 4
PRI (53 %) 1913 74/ 44
() 58.1%8.3 60. 1£12. 2°
BMI (kg/m?) 23.0%3. 1 24.7%3.3
JERE Ee 0. 86 0. 06 0.91 %0. 07
TG (mmol/L) 1. 10 %0. 42 1.77 £1.07¢
TC (mmol/L) 4.44%1.16 5.00%1.05°
HDLC (mmol/L) 1.19*0.35 1. 16 0. 30°
LDLC (mmol/L) 2.73%0.78 3.21 £0. 80¢
FI (mIU/L) 6.78+4.76 9.5619. 03"
FBG (mmol/L) 4.8910. 74 9.24%3.13¢
WM E (ng/L) 26.3%23.1 27.6£13.0°

a: P> 0.05, b: P< 0.05, ¢: P<0.01, d: P< 0.001, 5xMB4LLL
.

7 L7995 A8 45 30 25 AT DL B AR AL B %4, {2 CVD
B HOMER KPS MA 21 RH (B 3% 7 ( 34. 6 E16.

8 ng/L kb 26.5£12.0 ng/L, P= 0.011), &K T4
MEE KT 5T MA AR 2R L REE(P> 0.05) .

I 2 3 i Hh 0O Y M
1. B R Z R EE PCR =4 & Xbal .Pvu CEEY] 7S 1E
TkEE 1App M, 29PP M, 39 Pp M, 4 /XX, 5 x
A, 6 3 Xx B, 7 HPCR =Y.
Figure 1. The electrophoretogram of PCR products and geno-
types of ER gene

2.2 Xbal #1 Pvu CESMR D

W PR AN X B2 N B P ER 2507 5 U R AT &
Hardy-weinberg 183 &~ & 4, HA BN B
xx B(62.7%,59. 4%) 1 Pp BL(54. 2%, 37. 5%) %%
Z. SGEWANEIN S 2SR, WAL -
pp #4(31. 3% ,29. 1%) | % . 2H N A4 IE HA> Xbal
B Pvu @ &M AR GBI R 2 SR 5
MES LT REEZR(P> 0.05) .

FEREPRIR BB T, 5 MA ZH DL xx Z4AN pP 7 i
Z. SHMW, § MA KHE AR Xbal B 2 &
PEFEER B S5 BE PR A 2 0 B B PR 22 e, IMIT 38 )2 401
Pp BUSHR(66. 7% b 44. 4% ) K AL 5 P AR
(53.3% Lt 36.1%) HEm T HEWH(P< 0.05)
(% 2, Table 2) .
2.3 Xbal F1 Pvu (0% 75 A [5] & [E 8Y 8] 10 A5 & 45
FKFRIELE

BB IR 2H X+ XX Y[ 13 TC.LDLC 7K ¥ B
BET xx (3 3, Table 3), H4%AE & NC HA
[Fi) 55 O] 25 ) % T30 I g B E B R KPR R ZE R (P
> 0.05) o Fa il MR st L S0 BB I 0 SR R R
BMI. & EL JFBG A2 HbA lc Z5 R & )5, Xbal Al Pvu
RAF T 43 55 TC.LDLC /K 2 8 IEMHR(r= 0.
2671, P= 0.005; r= 0.2483, P= 0.010; r= 0.2301, P
= 0.017; r= 0.2172 P= 0. 024) ; M FE KV 5 LDLC
KPEBEZEFMR(r= - 0.237, P= 0.014) .
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R2 BRBREBETFEAEM —BZAERE Xbal 7 Pvu CESHEERN S
Table 2. The distribution of ER Xbal and Pvu () polymorphisms in type 2 diabetes

Xbal 2251 Pvu ©F A1
! E B R RS 25 for i [ Afi BE R AR 5o B[R] 45 26
xx Xx XX X X PP Pp PP p P
T MA 36 72.2%  25.0%  2.8% 84.7%  15.3% 41.7%  44.4%  13.9% 63.9%  36.1%
A MA 82 58.5%  36.6% = 4.9% 76.8%  23.2% 24.4%  58.5%  17.1% 53.7%  46.3%
£ CVD 17 58.8%  35.3%  5.9% 76.5%  23.5% 29.4%  52.9%  17.6% 55.9%  44.1%
A HD 25 72.0%  28.0% 0 86.0%  14.0% 36.0%  52.0%  12.0% 62.0%  38.0%
A PVD 32 65.6%  31.3%  3.1% 81.3%  18.7% 28.1%  56.3%  15.6% 56.3%  43.7%
£ IMT 30 53.3%  40.0%  6.7% 73.3%  26.7% 13.3%  66.7%  20.0%" 46.7%  53.3%"
b: P< 0.05, 570 MA HHEK.
3. 2 BUBEIR TR AN M EZ AR R Xbal F Pvu @2 7257 B £ F Y 8] M BE 7K F 80 o 47
Table 3. Analysis of lipid levels in different genotypes of ER gene in type 2 diabetes
— . TG TC HDLC LDLC WER R
(mmol/L) (mmol/L) (mmol/L) (mmol/L) (ng/L)
XX 74 1.76 £1.03 4.8110.99 1.13%0.32 3.08 0. 83 28.03+13. 4
Xx+ XX 44 1.78%1. 14 5.33%1.06 1.21%0.27 3.43 0. 72° 26.81%12.37
Pp 35 1.73%1.07 4.74 £0. 95 1.16 £0. 28 3.02%0. 81 26.44113.9
Pp+ PP 83 1.80£1.07 5.12%1.07 1. 16 £0. 31 3.29%0.79 28.06 £12. 64
a: P<0.05, b: P<0.01, 5xx &Lk,
2.4 Logistic B3N HrAMERTHHEXBREZR 3 e

UWIFE 4(Table 4) fiw, 40 7 LAA JE MA, %4
MIIME AR 5 TE MA AR E AT 2 0% 0 Lo
gistic [AIA AT AT R BLXT B MA % %302 (AN [F] f 6
FSE

FT 4 ZEAFE Logistic AR 2 BBRFBHAMEFETHN
peAES S
Table 4. Significant risk factors for MA in type 2 diabetes ex

amined by stepwise multivariate logistic regression analysis

R K 3 MA CVD HD PVD IMT
B 2.817° — — — ——
R L1159 1L 117* 1.406°  1.279°  1.056"
il — —  10.463" — —
= IR 3.398"  17.03"  10.803" — —
Joi 72 —— 1.228" — — —
TC —  3.243 — — —
HERR — 1.14 — — —
UAER — —— — 8.39" —
Pp FIPP A 2.996° — — —  5.188"

a: P> 0.05; b: P<0.05; ¢: P< 0.01; d: P< 0.001,

KA SRR (MA) VE B PR 1 32 22 9% k0 H
RAEKEZZMERPIEM., As & 55 R MA
TR B A o R T S A R TR T, e A )
K, As 2R INE A, & R, UAER T, Fe it
S, AN R AR 7 2R A i DR I R S5 ) R b
PRI B FE MA I fERG IR &R . AR, M A F 5
f LR 99 JUAER 5% B2 I g 7K P AR 4k 350 2 MA 1)
M7 fE R &, SRR I A 4 R AT

M99 A8 1) R A B T Sl 22 57 1T 5 0RO AN
Ao EMRMEAL W, ER BRGZKE. A
2K ER HAL T Yo ik 6q24~ 27 X 4, BF A7 ER
B 4K 140kb, H 8 ANMAMEF A 7 AN T AL
EH Pvu O Xbal BE) Z 5 1 SAE FHEE
W07 FS 3 755 5 B R G Sl i B U M R 1
BT A, 2 MR AR AT RS ELEE RS ER 2 A
WIS Re J1. CUANTE USSP LRI N B2 4 i H 35
SR m R AR v ERYY W o
P AL R S5 0 AR R0 )T AL B ST RS AN
RS2 P B 4 L (1 385 K™, BRI ER 395 1 248 W fg
SEMEBMEER SR

BAVNT T 51 e 428 5 oM PRI A IEH N
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B, BEIRIRAG < JC MA 7] ER 2 K ) Pvu GO Xbal £
Ao A, L5 HE IR 2 Je S5 A7 A R ) 4 e A 46 g A4
MLRBTREEEZR, SARSHRAZR G LM
FE IE 5 A0t 0o N BE PP I 4 SR AR A o Hill S 4E
S, E NI MR A p A F S ER &R
EE R, PEMERNE ER RiBRZH XK. WREEZ
BLRATF T ER mRNA &4 (8748, SEEAE
B VO E g R ot R, As B TEDIR B ik B
ER HIS R IE 5 sh ki A" ER 3 K 255 iR
SR As LA X" . RATE MA 4L E i
RILIMT 3 540 (9 PP Al pP Y K7 P 25 fir 3 R R 4%
B2 T JC MA 21, 175 H. Pvu CEEY) 7 £ 98 A8 1 4
SR A FEMA K IMT FIBSLfER R T X 53R EIY
TR\ o i 458 22 B (K BF 7T 45 SR MLl Lehtimaki
IS 300 451 55 1 AR 45 SR AT thA A P S fr 3
DRl 455 5 5 e AR B Ik 4 45 4% 1 s B P B S 36

M X S RARER BRI 2 B $i0. B
N E 0 L R G i R A E R AL 2 — i
¥ g 2 B A, BN/ LDLC #) 7K F, #8451 HDLC 7K
S, BATTR LA A R 95 40 A B R UK 5 LDLC 7K
P2 B AR, MRS H A LDL 524k mR-
NA Fias g <™ o AW 50 b IEH AR R [ 3
R MR K EREWER, 5K FLERHA
gE A . (EAERE R N BE T Xbal 28748 B f) I
& TC.LDLC /KPR &y TR A AL . i B IRO0 s W X
RS I S AR RS FE L BMIL WHRL FBS &
HbAlc ZH & J5, Xbal 1 Pvu @2 B REE 5 TC,
LDLC /K35 2 % 3% TEAH 9K, $278 ER ZE [ i R A% ]
R e o A 2R A R s e It i K S AR 4k, A
TR T As HI3ERE

BT W PR AT 780 SR 119 0 M 57 9 5 R A
PR N A XA 56 0095 ( CHD, coronary heart
disease) 1 Ze P4 T K B IR & RIA T H A R
DO LA 4 S AR I R R, TR R 2 5] 2 CHD
LR EMRE 2 . HATRRMILE N 1) (R AR fEH .
AR KW, BERBRIBIT LR )G Lot R A #
I O fG B P T 7 2~ 4 1%, LS —E T R RS
=, A e R E R R & . 2) R REE
o BEBIEITE, 50 08 A G K 18 ik S
MR R MR ED C REEAKTFEEHE" .
AHE T, MR K FTE CVD B F &, H &2
CVD T fE R R 2, 1T A5 AT L s FH 5k

W12 CVD H K.

BE PR MA BT il 2 R AR I 45 &
ER £ R 28 7T 58 508 IR i & 9F MA IR A H K,
(B E AU BN L o R — D A 9.
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