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[ ZE] HH: RGN KLL)EE LB BB (osteoporosis, OP) & AEE B, 53] T B H& DU & - iR 3F Ji il
(methylenetetrahydrofolate reductase, MTHFR ) B2 A PEAL A, 677C>T F1 1298A>C 5 75 M M X 4 28 )5 10 Lo RGP 8t 15 2 TR
PEMRIER, ik ATRIHTTIR X BEALAMEL 45~70 % 428 )5 104 261 6, WA THIT X G 00 B v IR R T B R 2 — e e
BE B E R TN BRI B PG E R PCR FR (TagMan) HEAT R 40 B | %o B b2 Aot IR 20 (B
WD IER) 1) MTHER 677C>T AT 1298A>C A2 8PN M S5 4485 5 BB bs 5 B 0 6 R AT 58 . L STATA
11.0 il A i AT AR e 1T e b . R 2261 filH - BRBRAS 92 Bl (35.25%) , & i/ 117 #6i] (44.83% ) , B i 1E % 52 14
(19.92%) , BIRFHH MTHFR 677 5 f 0 T S0 BRI R (43.48% ) HeXF BE2H (34.02% ) WA W37 (P = 0.039) ,MTHFR 677 fif
FUR T/T S5 578 RUTT g 28 1 N4 28 /5 i o P 119 2 9 RURS: (1% OR=2.37;95%C1=1.15~4.87) , ZAEFITEAFE I <60 & Flrhuls
PR (L =0.80) AYLc PN B, MTHFR 1298A>C HY 22 25 M A % 4 20 I B SRR A A K A e A W 385 (P =
0.787), £5i&:MTHFR 677C>T J: A AR 5 5 95 M L X 48 28 I {2 v oA & R I S AF G
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Association of methylenetetrahydrofolate reductase (MTHFR) polymorphism with osteo-
porosis in Suzhou postmenopausal women

NING Wei-qing', XIA Jing', WU Jie'*,SHEN Cai-e?, YIN Hua-fen?

('Department of Obstetrics & Gynecology ,the First Affiliated Hospital of NJMU ,Nanjing 210029 ;? Maternal and
Child Health Institute of Suzhou,Suzhou 215002 ,’Meternal and Child Health Institute of Suzhou Wuzhong
District ,Suzhou 215128, China)

[Abstract] Objective;To investigate the prevalence of the postmenopausal women with osteoporosis in Suzhou urban area and
evaluate the relationship between MTHFR gene (677C>T and 1298A>C) polymorphisms and the susceptibility to osteoporosis in
postmenopausal Suzhou women. Methods: A population-based case-control study was conducted,including 261 postmenopausal
women aged from 45 to 70 years enrolled through randomized cluster sampling in the community of Suzhou city. The research subject
registered their basic information such as height,weight,waist circumference,hip circumference. Bone mineral density was measured
by radius quantitative ultrasound. The polymorphisms of MTHFR genes were detected using the TagMan real-time polymerase chain
reaction (PCR) method. Results;:Compared with the control group (34.02% ),the frequency of the MTHFR 677T allele was
significantly increased in osteoporosis group (43.48%),P = 0.039. Concerning the incidence of postmenopausal osteoporosis,the TT
genotype had more than twice of the risk of the CC and CT genotype (OR=2.37,95%CI=1.15~4.87) ,especially in women aged <60
years and central obesity (waist to hip ratio =0.80). No association was observed between the MTHFR 1298A>C polymorphism and
postmenopausal osteoporosis (P = 0.787). Conclusion: The MTHFR 677C>T polymorphism may contribute to the susceptibility of
osteoporosis in postmenopausal women in Suzhou city.
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VT AF R 545 R 25 X8 BB (osteoporosis, OP)
KB g AT B T AR R RS R B A 2 B AL,
F 3L O & R 38 )5 i (methylenetetrahydrofolate
reductase, MTHFR ) 3 X2 52 5 5L B A A2 B JoT it
PP 0 1) B BB RE DY 2 — | B R A
g EZ5 DNA IEH & A P A p B 2R N 2
—, 1994 4 Goyette I/ 15 MTHFR 2K, 554
MTHFR | BERF R metF 25N CRIAHT  metF 2 A
AR = R TRI A e AR R A b2 — D AR Y PRST
1Y) A EEIRER R TRz P R BRI 5
ST B U0 S PR R - R S A RN D RE R SR
HAET, EPNANET MTHFR JE K285 5 8 A &
B IREAAE BT ORI IE LR M A — >, AT
FEAUR LA S Bl 4 5 91— o) BB 9 7 1, 1R
if MTHFR 2 [A B9 21 BE 1 SNPs {7 £ (rs1801133
C677T Fl rs1801131 A1298C) 53k [l R DU A
Y 28 I B BB AN 2y PE I R i — D BB A 22 )
B BUBANME B T BE 2> FAILH , S84 St H AR W
AR BRI B FER AT I R

1 W&AMFE

1.1 %
PRI T 4 B X AHR X S XA AR 11
IR R TE AL A A0 45~70 % ARdaztde ., FE

AT S i A SR A A IR Y 7 iy ™ B g
PR . JHATHT 6 > IR A R 28 24 S e il )
S E Y . L 6 M H WA BT, R
261 IR RN
1.2 ik

AT WF S0 G 28 S R) 2 A S EA T IR
i B M A AR AR i 0 DL )
Sunlight Medical Ltd 23 &) 4 72 ) Omnisense 7000s
T 5 P (SO 2 8 B T it P MBS (speed of
sound, SOS) 2K iz Wi %5 B RS i 5 o~ T (8
(5 PR N8 2 ) 70 3 4, T
H=-1.0 (B IER T HR-1.0~-2.5 HH i
A TE<-2.5 N E Bugias . AR5 % Ak A 4k
S BRI G a3 R AL, B o i ps 2H G HE A
Xof REZH A 45 B 1 R B

Xof g — AR5 G2 AT A0 JE R Dk i R 4R 2
MEZHUEE(EDTA )R I RERH 3~5 ml, 77
T L5 ml 19 EP A, B A-80CIKAR & IR IV AT
.

K H AxyPrep Il FEIZH DNA /N30 & (b
T SR AR YRR FR A A #2H DNA , MTHFR HjfE
P SNPs i s A FE D B 7347 R FH TagMan 7735, 514
FEREFBIFFIANTS (B s B E YRR IR A Rl &
B, 1) .

F1 EHEEEE PCR 519K R
Table 1 Primers and probes used for mRNA quantification by real-time PCR

Z SRR IWFI(5'— 3") HEF

Rs1801133 LI¥#: GACCTGAAGCACTTGAAGGAGAA P-G FAM-ATGATGAAATCGGCTCCCGCA-Tamra
TUi#: CACAAAGCGGAAGAATGTGTCA P-A HEX-TGATGATGAAATCGACTCCCGCA-Tamra

Rs1801131 ¥i#: GGAGGAGCTGCTGAAGATGTG P-T FAM- AAGACACTTTCTTCACTG-MGB

T, TCTCCCGAGAGGTAAAGAACAAA

P-G HEX- AGACACTTGCTTCAC-MGB

P S 50CTHIA 2 min, 95CHIAEME: 10 min,
SRJE 95CAETE 15 5,60°CHE 1 min, 3L 40 IMEH, 5,
JAAEDENGE B PCR X (7900 Y, 5[ ABI 23 H)) FAs:
WFE AT o BRI 2 DB 3 a5 ot BRFIBA M
XTRE . FEPR AT RIZE 2 10%AMFER % W2 RA—3K
HIREAREHTRIN , FE R BT R Sequence Detec-
tor System 2.3 #f4:(3EE Applied Biosystems 23 F]) .
1.3 sitFrik

K STATA11.0 P AT 5t 0 . M4
Hardy-Weinberg &3, Ho A0 a% 2H e A AL A5 Ao ]
AR B SEBR A TR, 1 i 45 ik DX B A v s
P EERF B RERE . 0T B BN AH DG A 28 DL S 45 2k
PR R 7] 5 0 B 2 ) A R ) 2 5 s T 22 T

# Logistic [A1 935 OR {H5 95% nl {5 X 6] P <
0.05 HZEFAGIE L,

2 & R
2.1 EAFH
B IREAAH A 92 ], BB RN 35.25% , %F HRAH

3 169 B, FEA TR L 2,
2.2 MTHFR & B 237 % Fo Hardy-Weinberg -4 89
PRy

MTHFR rs1801133 {3/ /5, (677C>T) Fe R #Y L)}
rs1801131 137 15 (1298 A>C ) J PRI A X} A Hhv ih) i %6
A5 Hardy-Weinberg i 2 (P = 0.29;P =
0.50,% 3),
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Table 2 Descriptive characteristics of the study subjects

Y| BB (n=92) X BEZH (n=169)
SOS {H(m/s) 3793.91 + 80.5 4043.68 + 94.1
F (%) 60.23 + 5.26" 58.01 +5.70
WIWAER (%) 15.14 + 1.85 1527 + 1.85
A AR () 51.16 = 2.94 50.51 + 3.37
A ZAERR (4F) 10.64 + 5.81° 6.64 £ 5.95
SIBRIREL (IR 1.40 + 0.59" 1.22 + 0.49
KT (kg) 59.26 + 8.70 58.99 + 8.27
HE ] (cm) 82.59 = 9.56° 80.29 = 8.62
BMI (kg/m?) 23.43 = 3.03 23.30 = 3.13
[ L (WHR) 0.86 + 0.06 0.85 + 0.06

S} aLH b, P < 0.05,P < 0.01,

% 3 Hardy-Weinberg F&#+238
Table 3 Hardy-Weinberg equilibrium test (n)
151801133 7S B 151801131 i pi FEFEIAY
cC CT TT AA AC cC

ShRE 72 79 18 114 48 7
WM 7356 7587 19.56 11269 5063 5.69
X {E 0.59 0.46

P 0.29 0.50

23 FRGHAN AT IELE MTHFR F ® A % A b4x
SR A P

MTHFR C677T (1) 3 3k K U 41 36 1% B T b
2H 143 91 N 35.87% (CC) .41.30% (CT) Fil 22.83%
(TT), X HE 4 Hh 3 R AU 435 R 42.60% (CC) |
46.15% (CT) F1 11.24% (TT), #f 5% % 7n MTHFR
COTTT H K H Z 3507 i 5B g & A= KU A7 G, T
At A7 5 PR A5 1 2H (43.48% ) 5% R4 (34.02% )
W1 R (P = 0.039) , 530 CT/CC A i,
LT TT R AL e A8 A () XU 3G I 1™ 2.37

5 (% OR=2.37,95%CI=1.15~4.87 %5 4),

MTHFR A1298C 11 3 FiJ R RUTRAE B BGi AL
ZH 4 9 h 70.65% (AA) 23.91% (AC) F 5.43%
(CC), T Xt R4 K 67.46% (AA) .28.40% (AC) FlI
4.14%(CC), A1298C Ft IR Z A7 i FIE BB 2
JEPETCH AHDC (P = 0.787)
2.4 MTHFR A B C677T % &M5 B R s 5 Bk
oy o T

tF MTHFR J£[H C677T 1Y 2 4507 5 5B R
P A 2 XU A O k2043 R 4 BT A B, X A
I KU IV E FITEAE IR <60 % (V%% OR = 3.41,95%
CI = 1.31~8.87) L ERE (WHR =0.80) 1 2 P
(V&% OR = 2.37,95% CI = 1.13~4.98) " i i
(#%5),

34 8

MTHFR 2 —Fh s R 1, & TY Ak
1p36.3M A [ AL ez A it F T Bt s v iy
G %3 A AE TN B SO 5% | AR
TR, LSS LIRS MR i 2, BENS 5, 1037
FEPU R FRIE IR 5 Y JE DU SR, A Hey 678
JEARS IR AL 5L B3Ry 2 B ] 3
Hey FEARINERL, MG — RGP AR B R, 5
R I R AT — i SRR AR AT
SRR AR T MTHFR £[H Y 2 4~ SNPs(C677T
F1A1298C) 54828 J5 1H e g b & s AU 22 [
PRR,

MTHFR C677T J&— 155 WL I AN T A o
A BES S A TR AV R TG MO TR 2 A AN S5 AT
FEWIFR SO FE N, RPEP AR C SRR T, A0 3
FREEPIAL.TT (CT Fl CC, ZRABRN AR PR ZE

R4 FREIEBFXTEEEAH MTHFR A S S S E E B L3R

Table 4 Comparison of MTHFR genotype among cases of osteoporosis and controls

B BN X} HRLH
F [A 7Y n % n % P1H*® %L OR(95%CI1)"
A1298C
AA 65 70.65 114 67.46
AC 22 23.91 48 28.40 0.467 0.86(0.47~1.59)
cC 5 5.43 7 4.14 0.761 1.39(0.40~4.80)
AC/CC 27 29.35 55 32.54 0.595 0.93(0.52~1.65)
C677T
cC 33 35.87 72 42.60
CT 38 41.30 78 46.15 0.832 1.21(0.67~2.19)
TT 21 22.83 19 11.24 0.019 2.63(1.20~5.77)
CC/CT 71 77.17 150 88.76 0.013 2.37(1.15~4.87)"

o FERAL AT AN FERATR T X2 K550 Logistic [EIERIAIXT AR BMI,WHR K=K Z 1 TH%E ;. DL TT FEFE AL S JRIL AL,
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Table 5 Stratified analyses of MTHFR C677T polymorphisms and osteoporosis risk [ OP/*} f& n(%) ]

AR n TT TC/CC P % OR(95%CI) *
k(%)

<60 49/120 11/11(22.44/9.17) 38/109(77.55/90.83) 0.012 3.41(1.31~8.87)

> 60 43/49 10/8(23.26/16.33) 33/41(76.74/83.67) 0.558 1.38(0.47~4.09)
BMI(kg/m?)

<24 63/109 15/14(23.81/12.84) 48/95(76.19/87.16) 0.066 2.25(0.95~5.34)

=24 29/60 6/5(20.69/8.33) 23/55(79.31/91.67) 0.137 2.70(0.73~9.96)
WHR

< 0.80 18/30 1/1(5.56/3.33) 17/29(94.44/96.67) 0.991 1.02(0.04~23.99)

=0.80 74/139 20/18(27.03/12.95) 54/121(72.97/87.05) 0.023 2.37(1.13~4.98)
%

0~1 57/132 14/15(24.56/11.36) 43/117(75.44/88.64) 0.042 2.39(1.03~5.52)

=2 35/37 7/4(20.00/10.81) 28/33(80.00/89.19) 0.290 2.10(0.53~8.34)

* AHE BMIWHR R U S T

BV EARRIE R 6 — EZA R HLIX | 7] —H
DX AN ] B sl e v 1 43 A A 3 vk 2 e 0 L
55 RSN B B AN AT 2 B TR 25 e
ASJSAALR) 23 ARG & B, 9 14 MTHFR C677T
FEPR FRU ARG 5 ) B ZH A L DR FRUAA B 2 B AP 25 57
HAESI#5 L (P < 0.05),#77 MTHFR 677TT 4
PRI AR S 3 CT/CC PR 7835 LA | e BB i o
BAS AU 3G 0 T 2.37 1% (P82 OR=2.37,95%C1 =
1.15~4.87) , T S0 PSR A 995 (21 (43.48% ) Bk}
W2 (34.02%) Y3125 (P =0.039), 5 Huang &5
1 Shiraki S SIFFEEE RARRF , E— B UFSE T 4848
J5 1A% MTHFR 2 C677T {3 4558748 58 R bA i
K AR FEHE R T S50 LK Tl A2 B s
PR fa ks 2

HE—2 (5 2T B, 7E 60 2 LU iy b
#E 27 MTHFR 677TT & K AU 1 /> 1R A0 XF F #5447
677CT F1 677CC FE R NMA , s BTsi s () & 9
B3N, #F WHR =0.80 By | BIf7AE fhu AR
JRE B £ P rh Y MTHFR 677TT 4 PR 30 1A At
B G B XS T 237 % (4% OR = 2.37,
95%CI = 1.13~4.98), #4525 )5 A i %o B 2% 55 114 5 Wil
W AEAE SIS, O B T RE R AL IR AS B A
Steinbuch SEHE R FH K B R IRIT I — RAIFR
BRI By o 1 oM oA A B TR TR B,
PRG54 160 O 43 A R RS M 10 2% 2 1T BEAFAE
ARG IR . Kim 0BT 4558 B W)
o 2% J5 1A L i BE A R BRI A R AR s A
20 BIEas L, miEAERE NG o BB LRI g
ALY S ARG Wolf SEf, B L5 Y F153
AT 5 I A TR e R B B X — )

SEIREE AN NG D5 AE A R Y E B ROR, AR A
S B i B B UUAR L D B i o3 A
T PR R R B ) TE AR AT RS S L >

WA B FURITZ I, A FT 45 5 Rt — A i E 2O

PR T A3 IRA T SE T T R
A1298C ZEAZ I J;— 5% MTHFR T P (%) 55

SRS — PN RIZ AT 5 2 AR P A 5 )

T C677T £251 , MTHFR A1298C FEH £ 2558 5

B Ko A TE T DGR A 2, 45 R A

JARIE ST ARBFREAE SR MTHFR A1298C 19 3

T 5 PR R 3 A 9 49112 R R 20 2 [ AT G422

5,5 Gjesdal ZE XA 3 070 £ L MEHEATHY 1 30

WS A S I3 Hey . MR . 4E2E R B, MTHFR

RN ZBYEZ MRS —3.

25 | iR  MTHFR C677T 227455 Jn N 3l X 4

28 I T 2 B P 1 o RS A7 E B I DG B , 455

i MTHFR 677TT 3 K 74 (il AR 58 37 677CT M

677CC K& PR AU (1) A 44 1 % s XUS: B S 38 hm il

A1298C HIXF &9 WU LA I 520
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