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Comparative Study on MTHFR Gene C677T Locus Genotype and Allele
Distribution between Han Nationality and Women of Childbearing
Age in Yan’an Area of Shaanxi Province
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Abstract: Objective To investigate and analyze the frequency characteristics of MTHFR C677T gene polymorphism in women
of childbearing age in Han nationality in Yan’an area, and guide women of childbearing age to reasonably supplement folic
acid. Methods A total of 12 557 Han women of childbearing age in the Affiliated Hospital of Yan’an University in Yan’an
were selected for MTHFR C677T genotyping, and the results were compared with the related reports in many regions in China.
Results The frequencies of CC, CT, and TT genes of MTHFR C677T loci in Yan’an area were 25.5%, 50.4% and 24.0%,
respectively, with Shangzhi, Changchun, Liaoyuan, Yanbian, Zhangjiakou, Huailai, Beijing, Langfang, Laishui, Yantai, Zibo ,
Weifang, Xinxiang, Jiyuan, Zhengzhou, Zhenjiang, Macheng, Deyang, Pixian, Nanchong, Wuhan, Suining, Yingshan, Jingzhou,
Songzi, Meishan, Shaoxing, Jiujiang, Changsha, Xiangtan, Kunming, Heyuan, Guangzhou and Huizhou. The differences between
Nanning, Zhuhai and Qionghai were statistically significant (y’=8.01~1 167.916, all P<0.05), but no significant difference
compared with Urumgi (y’=4.602, 0.640, P>0.05). The distribution of MTHFR C677T alleles was similar to the distribution of
genotypes. Conclusion Compared with other regions, the distribution characteristics of MTHFR C677T gene polymorphism in
women of childbearing age in Yan’an area were different, and they were geographically specific.
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MR — MR ELEA 2R, H T/, FRR 5,10- 3. FP & O S i iR i - ( methylenetetra-

i % B, HEHLE TS S N4
SR FEDNEAEIRT | ZLARMIAN AR AR RK
i Z AR, 31 K S e AL 2 o ) 2 A5
ZRE A SRR AL S Y HIREE AT LA
AT LR IR M IR A2 2 i kb SR
AT RCTRS H A= e 1 A

hydrofolate reductase, MTHFR ) J& M R4 15 i
[ C 4. MTHFR C677T 42 H i & ¥ MTHFR i
W OLBY AN ., A7AE CC, CT Al TT =FhILE A,
FE R A 22 2S5 e o L G A R S P L LT AT ZT
20 L R ik BE LA R 1 Hey W 19728 4k B4, 2017
A (R Z 2 IR A R T B A 245 B e e ) A

PEE BT IS (1989-) , 5, Wik, FAFZ5006, W7 AT, E-mail: 2446595166@qq.com.
WIEE: AN (1987-) , %, ML, FE406, BTN Fi2We:, E-mail: 381961574@qq.com.



AR B2 A

#535%: H 6 20204F 11 T Mod Lab Med, Vol. 35, No. 6, Nove. 2020 79

th, B LR H R R B ARORT AR LS AR A
% Jf#1Y MTHFR C677T {3 5 TT LR 7 f 3% 1
A5 8 o e P b 7R e A A 2 b TR e ] B
AEBFSE W], MTHFR J: K %748 S8om A L& 4
WA BRBEHE RN 13.4%, FEA B4R ETHR R H
MTHFR C677T ZEHFEARIES . X, REN
mAAHEES, WMNETSH Y 2.5% ~ 36%. H
T N LAl X G T B 1% 4% MTHFR C677T FE [
ZNE IR A GER 2, (HAE L X IR R WA
KB WA ST . AHIFSE LAV 48 1R 2 b IX U5
MRS SE, GBS 12 557 BIE b IX F ik
Id4 MTHFR C677T JEF S ARefiE, B N4 M X
B LW MTHER C677T L 2875 5 | 87 4
JLH A B S AR SR IR IS kR, T8 R B iR
L BR2E MR .

1 #M#5F*E

L1 BrRah & BEECX 48 2015 4F 1 H ~2020
AE 6 I, B HE L K2 [ R R B AT AR Y
12 557 B LM, 2k A TREE T2, 4
% 15~49 %, SEHAERR 29.02£521 %, AR E
W R BECPEZE Atk R, BE HAA ARG
BB R

12 BBEL5XM RIS i@
57 . MTHFRC677T & R I 050 & 45 v Ll A
PR A AT PR R, ™A% 4 e 50 a0 4
WA

1.3 Zik REMREXNZ L MM (EDTA)
PUEE 4, 2 HUDNA, 584 % I8 MTHFR 3 [A
oz 0 A o A AL RR HE AT R AE . SR FH DNA T3 4 37
WA PCR 738, WA R 221, 5%
2 50°C 5min; 94°C 5min; 94°C 25s, 56°C 25s,
72°C 25s, 35 MEH; 72°C Smin. W SERUS, F)
FH PCR- its Jr 428 vk A, 07 FH 43 B A PR 320k
A RYSER AR e AR

14 %t 554 K JH Excel 2019, SPSS18.0 4k
PR HEAT B B BN G 1127 o0 T THERTE R R &
(%) Fon, KK, P <005 NERAGG
R,

2 R

2.1 # %M X F #4a % MTHFR C677T # B Har-
dy-Weinberg it % -F # 2 #7 U 3% 1. MTHFR
C677T A CC, CT, TT = Fh LA K, BF 5% BE 4K
MTHFR C677T 3 [H £ 2 14 43 /i £F A Hardy-Wein-
berg & P-4, UEIIEEEE B W — G SRR
22 EZEWREHEA LR F #5434 MTHFR &
B COTIT AL S AR A Fe S AW A WK 2, 4T
4 4 X 22 M MTHFR C677T 4% 3 X Y 43 A 1 35k [A]

WA IE LS Ak KA LR 2, KRR
Mok dbat, Y PRk A L I Y B S
TR L KRN | BELVT L PRI FERH L BRE L me AR . BRI
BTG RN L ARG L JE L g12% . U, Kb
MR BRI WIUR. ML EML BT BRI
Byt VSO 2 R SRR L (P < 0.05)
Hoa K55 O R RS #E X (P>0.05).
M A4S Hi X MTHFR C677T 3[R B 7 A 84 {A Sk &,
i A RAER TT 2HILEEMREE (WWE 1)
FF HAA M X T S50 5 PRI 56 5t B Il o 2 T B
MR RERES (E2) .
R 1 FAREHK MTHFR C677T fi S ik £ L

) FERA )
Sl e P
ce cT T
PRI 3208 6331 3018
T 3239706 6278500 3038794 0446 > 0.05
EHFR 0.255 0.504 0.240
3 i

A B AE TR E A R WL, RRAERHS H A B
NELL 90 T7 o FR R UL H A SR f FE A 28 B
JENS2L e KPR . R IREGRA RS, FBUNAE
skba & AR R AR E 4R, — e ARG 0 &
HESZIREE B SRR ARSI | L4 [ R AL R
ARk, WL R ok sz AT TEM ., B 5L
DRI P AR B4 2 JR ok H A S A0 TR 2 DA
JETE AT ISR A, TR BRI B A B
LRI AN RE A A T R R PTG
ABRBE R A, R L A R TR E . 4t
S R AR R P SR S B

AWFFEIE T MTHFR C677T #[H £ 251
o X FEAE B 5T, & 30 AE %2 b X MTHFR C667T &
BBl Al CC, CT, TT B4 % 5 5 4 25.5%, 50.4%
N 24.0%, M ER X 5 5% 8 B MHTFR C677T 4t [H
Z RSB IEPE, R [ R b 2 R A
NRPTER:, fEdE DNA AL N . A I RIF5T
Z$ 8], MTHFR C677T TT %l %% CC I ilf 1% M F& %
60%~70%; TEFERASER MR OLT, TT RUAH L
CT, CC BIASR I 35 R K SRR AR 20% 2247 7,
TE L35 MR vk B2 A, TT #9401k CT, CC AIAMA
[l U e 2 75 30% ZeA7 ' MTHFR C677T %54
FER 2748 5 H A MU X AP e 25 57, HA ke 52
Pk o ARHEEE TR, JEOr IR T SR L R AR
TR, A RS R g
ZE %, MTHFR C677T [N £ 24k v GE 32 Hi e
Mg AL ARSI IRESER R, Sadi
I IA] A RE DR S AR T R 45 50 . SR, kIR 2 2854k



80 BCKIG RS2 354 56 20204F 11 A J Mod Lab Med, Vol. 35, No. 6, Nove. 2020

B A R T IRLE R R IE, T 255 RS UL SR/

e ) AEIHX MTHFR &4 £ F B SRE A0 £ E 52 55 FHHE [1(%)]
MTHFR C677T £ F A MTHFR C677T JE R4
i} 7 7
e cr T C T
JE% 3208(25.5) 6.331(50.4) 3018(24.0) 12 747(50.8) 12367(49.2)

w7 78(17.1) 240(52.7) 137(30.1) 19.438' 396(43.5) 514(56.5) 18.415°
IS 648(19) 1676(49.2) 1081(31.7) 109.908" 2972(43.6) 3 838(56.4) 108.502"

A 39(32.8) 49(41.2) 31(26.1) 4.602 127(53.4) 111(46.6) 0.640
" 57(18.6) 161(52.6) 88(28.8) 8.682" 275(44.9) 337(55.1) 8.101°
g3 551(21) 1253(47.8) 816(31.1) 64.161° 2355(44.9) 2885(55.1) 58617

ik 158(18.4) 429(49.9) 273(31.7) 36.069" 745(43.3) 975(56.7) 35.668"
ok 109(20.7) 255(48.4) 163(30.9) 15.026' 473(44.9) 581(55.1) 13.990°
Jem 912(23.1) 1976(50.1) 1057(26.8) 16.416' 3800(48.2) 4090(51.8) 16.164°
Jegs " 220(174) 617(48.7) 430(33.9) 77.021° 1057(41.7) 1477(58.3) 75.305"
ok 1 100(12.9) 380(48.8) 298(38.3) 107.933" 580(37.3) 976(62.7) 106.522"
et 497(29.8) 313(18.7) 860(51.5) 734.556" 1307(39.1) 2033(60.9) 159.373°
T ™ 130(12.5) 457(43.9) 454(43.6) 219.272a 717(34.4) 1365(65.6) 204.812"
g 442(15.1) 1354(46.1) 1138(38.8) 312.581° 2238(38.1) 3630(61.9) 303.226'
Fig 201(14.9) 625(46.2) 526(38.9) 167.032" 1027(38.0) 1 677(62.0) 159.394'
g B 82(14.5) 271(48.0) 211(37.4) 65.936' 435(38.6) 693(61.4) 64.195"
M e 198(18.1) 493(45.1) 402(36.8) 93.124' 889(40.7) 1297(59.3) 81.871°
T 877(30.4) 1378(47.8) 630(21.8) 28.974' 3 132(54.3) 2638(45.7) 23.329°
ok 148(41.7) 164(46.2) 43(12.1) 56.534' 460(64.8) 250(35.2) 54411°
flapg 1047(40.7) 1171(45.5) 355(13.8) 284.908" 3265(63.4) 1881(36.6) 276.078"
LI 1887(38.8) 2243(46.1) 735(15.1) 353.136' 6017(61.8) 3713(38.2) 346.633"
(250 1626(40.9) 1798(45.2) 556(14.0) 400.772° 5050(63.4) 2910(36.6) 391.342"
rie) 1069(56.3) 367(19.3) 463(24.4) 871.269" 2/505(66.0) 1293(34.0) 305.783"
#T 928(43.1) 968(45.0) 255(11.9) 335.448' 2 824(65.6) 1478(34.4) 326.734'
il ™ 136(42.6) 145(45.50) 38(11.9) 55.754' 417(654) 221(34.6) 53.106'
JHl B 804(38.8) 974(47.0) 296(14.3) 192.570" 2582(62.2) 1566(37.8) 188.436"
il 429(39.8) 482(44.8) 166(15.4) 113.820' 1340(62.2) 814(37.8) 104.210°
Jifily 238(36.3) 302(46.0) 116(17.7) 40.504' 778(59.3) 534(40.7) 36.414'
P 480(40.5) 531(44.8) 173(14.6) 138.712" 1 491(63.0) 877(37.0) 129.171°
pIRIS 765(41.6) 835(45.4) 239(13.0) 244.234° 2365(64.3) 1313(35.7) 236.01°
Ky 418(40.9) 467(45.7) 136(13.3) 134.566" 1 303(63 8) 739(36.2) 128.867"
L 725(42.6) 762(44.8) 214(12.6) 25454' 212(65.0) 1190(35.0) 244 431°
B 116(39.1) 139(46.8) 4(14.1) 3.16' 371(62.5) 23(375) 31.794'
T 821(57.7) 496(34.9) 106(7.4) 679.064° 2138(75.1) 708(24.9) 609.651"
J 578(51.4) 463(41.2) 83(7.4) 393472 1619(72.0) 629(28.0) 374.08'
B B 186(51.8) 134(37.3) 39(10.9) 129.146" 506(70.5) 212(29.5) 108.622"
T 293(59.4) 162(32.9) 38(1.7) 286.412° 748(75.9) 238(24.1) 239.473°
it 1 1288(60.2) 728(34.1) 122(5.7) 1107.916' 3304(77.3) 972(22.7) 1036.121°
Bt 756(61.9) 390(31.9) 75(6.1) 748.165" 1902(77.9) 540(22.1) 657.897"

H: P < 0.05,



BRI AAGE %358 6l 20204 11 A

J Mod Lab Med, Vol. 35, No. 6, Nove. 2020

81

100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

{\ \¢ 13‘ &%‘)(ﬁd \\(5*%) @W *\

=TT mCT =CC

1

90%
80%
70%
60%
50%
40%

O)'.{‘\'»‘ %ji%ﬁﬁ(‘ @3/ 5‘}@&%0 \(5@ &kﬁ @’5\ »,@% \&y 4\%’@‘ \@5‘9 4\'/&/‘3‘ ,%\“? ﬁﬁ’f *&‘\\\\ &@\ @ﬁ" @@ ,%Qz )@f&

— C

B o e e e £ e eC £C o0 of ©Of ©f o€ Of Of @€ of e o B of BC O o BC Df of BC Gf e BC o o o B X o @©

© 0P S S Pt e g g N

B T P NS gt g

ZHX AEh MTHFR ERF C677T i m &M N %

@&W%)‘W r\)@ ,@) /\@\ <‘%\%‘$\ x&@‘«%@"

SRS

-GE

B2 &KX MTHFR C677T fim&E M EE (C,T) MEETHEE

i S e o Bt L7 e N = - A
KRR, REREFEEUZITNE, FrRASER
REWE AR, R AT IR A R 22 18 Lo Xt
R RkE R, HETFEMGHRE, —5Bao AmT
MTHFR C677T &K i/ 15 58748 T 8ot R A1 H 5% AL g
FIRWE, AR ) B TR =

ESMG WIS KB, KRR T, e
AR IR A R, BT LU SO B A L AR B
e W AR AR B N UESEAR AT U L iy 3 R K
LA AR TR i a2, Mg my
TR AE B A = T3 AT SR & 1R by
L A TRENLX IR SESS , 455K, Bk IR 0.4mg
MR, 1K/ K, RHEDL3IAA, s a8xRA
4mg MR, 1/ K, R 1ASH L LR, 20400
PR e 3 4 B A 81 5 e 2245 RIS 8 RIOK T B

g Bk, EFxTE R d 4 MTHFR C677T AN
FERRIFEE G B2 0 S S R LA VAN
IS, 42 BEA AR T N 22 1 [ 784 2 e 2 e /K
SEFNET AN TRV R, T R b e R ) w4
KZEFrg bt [FE, @ E R AL 2 a &
RIS, FRAUdREA Ay ARG . ik, T
X BT SE ., T ## MTHFR C677T 52|
RIFASER, MIGIREE A4S S b XA FE I R 1
PRS0 A REARAS M DX HR A= Sk S i
TR BUR RS L 2 A
S 3Lk :

[1] MARCHETTI C,PALAIA I,GIORGINI M,et al.
Targeted drug delivery via folate receptors in recurrent

(2]

(3]

(4]

(3]

ovarian cancer: a review[J]. Onco Targets and
therapy,2014, 2014 (7): 1223-1236.
CRIDER K S, QI Yanping, DEVINE O, et al. Modeling
the impact of folic acid fortification and supplementa-
tion on red blood cell folate concentrations and predict-
ed neural tube defect risk in the United States: have we
reached optimal prevention[J]. The American Journal
of Clinical Nutrition, 2018, 107(6): 1027-1034.
JKHE, EARLL, MOTME. L& AR L
HE DU U PR 3 i il PR AR S I Y R R [ 2
ot 2 1 7K ~F B9 AH SC PR AT 5T (9], BRAAG: 36 B 2 A%
7 ,2019,34(5):98-100, 105.
ZHANG Yan, WANG Weihong, HAO Wanpeng. Study
on the correlation between the variation of methy-
lenetetrahydrofolate reductase gene and folate and ho-
mocysteine in Urumgqi han women[J]. Journal of Mod-
ern Laboratory Medicine ,2019,34(5):98-100, 105.
AR, KA, SRAK, S H AR IR IR K G
I i A v g 3% MTHFR C677T Jk [H £ 245 I
MLV Hey 7K AR SCHEBF 5T [J]. ARG 50 12 5 2%
5 ,2019,34(2):9-13.
LI Yajing, ZHANG Rui, WU Xin, et al. Relationship
between MTHFR C677T gene polymorphisms and
serum Hcy level in H type hypertension with isch-
emic stroke[J]. Journal of Modern Laboratory Medi-
cine,2019,34(2):9-13.
il 52 ZE S R R I IR 51 )5 P 22 B T T AR,
SZ A AN R TR BT M 2 AT B AR R (2017)].
A B FEALE L 2017, 28 (5) :401-410.
The Folic Acid Supplementation Working Group, Birth
Defects Prevention and Molecular Genetics Branch,
China Maternal and Child Health Association.
Guideline for the prevention of neural tube defects by
periconceptional folic acid supplementation (2017) [J].



82

BRI AAGE H35 %

55 6 1M

2020 45 11 A J Mod Lab Med, Vol. 35, No. 6, Nove. 2020

[11]

[13]

Chinese Journal of Reproductive Health,2017,28 (5) :
401-410.
HAE, WL, SRR, IR ti‘ﬁ?‘éﬁﬁﬁl%ﬂ’)ﬁ?
FEikE ()], hEfA: Sifeaek, 2017, 25(2)
ZHUO Qian, HONG Anlan, MA Cailin. Research prog-
ress of related risk factors of embryo damage [J]. Chinese
Journal of Eugenics and Genetics. 2017,25 (2) : 5-7.
ook, G TR, B S M S DUB Lk
MTHFR 55 MTRR %[N 2 2504 £ [7]. 52 Iy =
2%,2015,22 (3) :289-291.
MA Lumi, LU yanqiang, LI Ying. et al. Genetic
polymorphisms of MTHFR and MTRR among the
Han women in Shangzhi City[J]. Practical Preventive
Medicine,2015,22(3):289-291.
LW, & from, AT, % KENNKRAZ
MTHFR 5 MTRR $:[H £ 50450 A 0F 58 (0], hE A
KRd | 2017,32(9):1962-1965.
TIAN Hongyu, LU Yanqgiang, FU Min, et al. Study
on the distributions of MTHFR and MTRR gene
polymorphisms in Han women in Changchun
city [J]. Maternal & Child Health Care of China,
2017,32(9):1962-1965.
WA BE, BT, FBE % 5EAFFNIUR
N B I R AR 9k JE B OC B i S [ MTHFR,MTRR
BARZ Y R 22 25 M 43 A e AR I A (7). v R 23 g
{d ,2016,31(18):3772-3775.
HAO Youying, LU Yanqiang, LI Ying, et al.
Investigation on distribution characteristics of single
nucleotide polymorphisms of folic acid pathway
key enzymes-MTHFR and MTRR genes among Han
population in Urumgqi [J]. Maternal & Child Health
Care of China,2016,31(18):3772-3775.

Al ERT, AEE, S QLTI &
MTHFR F1 MTRR Wit 2847 (7], T EES)

fifi, 2016,31 (10) :2130-2132.

LI Guihua, LU Yangqiang, LI Ying, et al. Analysis on
genetic polymorphisms of MTHFR and MTRR among
Han women in Liaoyuan city[J]. Maternal & Child
Health Care of China,2016,31(10):2130-2132.

THENE, GATeR, ZRBE, SF. EEELR AR
T PRS0 MTHFR 5 MTRR AE K 224517
IIAIETE [0]. SEHIBR AR, 2014, 30 (5) @ 7-9.

YU Yanhui, LU Yangiang, LI Ying, et al.Study on the
polymorphism distribution of MTHFR and MTRR
genes in han women and Korean women in Yanbian
Korean Autonomous prefecture[J].Journal of Practical
Medicine,2014,30(5):7-9.

El, BT, B, SFL SR D XU Lotk
MTHFR %u MTRR 2 [H 2 854504 0], EEA S
B 2014,22(11):35-37.

GAO Xia, LU Yanqgiang, MA Shaojie, et al.
Geographical distribution of MTHFR C677T, A1298C
and MTRR A66G gene polymorphisms among the Han
gestational age women in Zhangjiakou city[J]. Chinese
Journal of Birth Health & Heredity,2014,22(11):35-37.
ke, A, A, 5 MORMIXDURF IR %
£ MTHFR 5 MTRR 3 [H £ L3 A #F5E (1], HE
itk 5l 2k | 2019,27(8):904-907.

[14]

[16]

[17]

(18]

[19]

(20]

FU Xiaoxia, ZHAN Shuqing, FU Min, et al. Study on
the genetic polymorphism of the Han nationality in
Huailai county[J].Chinese Journal of Eugenics and
Genetics, 2019,27(8):904-907.

PP, BT, H 5, AR jt?iﬂi?ﬂﬁ%)\ﬁi
MTHFR C677 T K Z 55007 [J]. I RAL 5
2019,37(2):156-160.

LI Dandan, YE Ali, GAN Yong, et al. Analysis
for polymorphism of MTHFR C677T gene in Han
population in Beijing[J]. Chinese Journal of Clinical
Laboratory Science, 2019,37(2):156-160.

PR, BT, SO, A ERD DU &1
MTHFR 5 MTRR ZEFE 28487 [J]. RS
IR ,2014,34(11):1564-1565.

LI Junhua, LU Yanqiang, MA Shaojie, et al.
Polymorphism analysis of MTHFR and MTRR genes
in Han women in Langfang[J]. Basic & Clinical
Medicine,2014,34(11):1564-1565.

ME s, &frem, M8, % R koK BN
1% P MTHFR . MTRR H P 4 55 55 37 3 R A3
3 A1 G M DO 221 B A (], v A 4 £
fi ,2016,31(21):4500-4503.

JIN Huiyun, LU Yanqiang, FU Min, et al. Comparison
of distributions of MTHFR and MTRR genotypes
and alleles frequencies between Han women in

/\ALD

Laishui county of Baoding city and Han women
in other areas[J]. Maternal & Child Health Care of
China,2016,31(21):4500-4503.
JeAE, B TR, BEE, SR
MTHEFR Hl MTRR 58 £ 285 1E ) 43 A0 FFAE (1]
FEFeEA (BE2EIR ),2014,52(1):79-84.
YAN Qian, LU Yanqiang, LI Ying, et al.
Polymorphisms of MTHFR and MTRR in women of
Chinese Han population in Yantai city[J]. Journal of
Shandong University (Health Science), 2014,52(1):79-
84.
MEDE, BATHR, WRAZ, S I UG &
I B O R 3 D I R FR T R S Il
Ji Tl B PR 22 25 o3 A E T (0], BRAR A 7 ) o g
2012,21(10):779-781.
CONG Yuying, LU Yanqgiang, RUI Xinyi, et al. Study
on the methylenetetrahydrofolate reductase and
methionine synthase reductase polymorphism among
the Han women in Zibo City[J]. Progress in Obstetrics
and Gynecology,2012,21(10):779-781.

PUOER, SKAE , Wk, A S F R DU SRR i A
B 2 R F A i Pl B A 2 25 TS [T ] . v
R B 2F 4% ,2010,18(1):13-18.

He Xianmin,Zhang Qun,Yang Qi,et al.Study on the
gene polymorphism of methylenetetrahydrofolate
reductase and methionine synthase reductase[J].Chinese
Journal of Family Planning,ZOlO 18(1):13-18.

FOLTR, AR, BN, OB S iR L
#£ MTHFR 5 MTRR & A 2 3PS (1], g B2 2
k5T, 2014, 23(7):7-10.

LU Guangrong, LU Yanqiang, MA Shaojie, et al.
Polymorphisms of MTHFR and MTRR gene among the
Han gestational age women in Xinxiang city[J]. Henan

M B T D L
HIES



AR B2 A

35 FHel 2020811 A

J Mod Lab Med, Vol.

35, No. 6, Nove. 2020 83

[21]

[24]

[25]

[26]

Medical Research ,2014,23(7):7-10.

WKL, Efimes, S, A IR BRI DUR
4 MTHFR 5 MTRR JE [ 2 2504 43 3 F 5% [0,
WA 4) TR G 2014,5(4):17-20.

CHEN Xiaoli, LU Yanqiang, MA Shaojie, et al.Study
on the distribution of gene polymorphism of methy-
lenetetrahydrofolate reductase and methionine synthase
among Han women in Jiyuan city[J].Chinese Journal of
Women and Children Health,2014,5(4):17-20.

JBA, T, BEER, A% N TITDUR Lk MTHFR
5 MTRR JE [ £ 35 4 #F 50 [0, b 15 40 4 2R 4
2017,32(4):786-788.

GU Li, LU Yanqiang, XUE Yan, et al. Study
on the polymorphisms of MTHFR gene and
MTRR gene in the women of Han nationality in
Zhengzhou city[J]. Maternal & Child Health Care of
China,2017,32(4):786-788.

W, G, WAL, . BT DUK Lotk
MTHEFR il MTRR % H Z 800 AT5E [J]. B At
FIRZ24M ( FORRI ),2012,32(9):1250-1253.
YANG Yan, LU Yanqiang,RUI Xinyi, et al.
Study on the MTHFR and MTRR polymorphism
among the Han women in Zhenjiang city[J]. Acta
Universitatis Medicinalis Nanjing (Natural Science),
2012,32(9):1250-1253.

2Rk, TRWIAR, BRSO, SF. MBUBIX UK F
Ze#k MTHFR, MTRR B8 23854400 (7. iR
g4 2019,27(10):1174-1176,1188.

LI Hongkui, LEI Mingxing, XIONG Wentao, et
al.Analysis of MTHFR and MTRR gene polymor-
phisms in reproductive age han nationality women of
macheng[J].Chinese Journal of Eugenics and Genet-
ics,2019,27(10):1174-1176,1188.

gk, RIESE, EER, AF. PUJNFE PR b X DU L
A MTHFR #l MTRR 5K 28 PEBE5T (1], G
HEZE44E ,2012,12(6):631-634.

ZHANG Yong, ZHU Zhengying, WANG Wei, et al.
Polymorphism of MTHFR and MTRR among Han
women in Sichuan[J]. Chinese Journal of Evidence-
Based Medicine,2012,12(6):631-634.

BUNE, TR, DA, AF. TR BUR &
£ MTHFR, MTRR 3 H 2880 0ET [J]. irs =
2FBEsAAR ,2015,34(4):317-321.

JIA Xiaoping, LU Yanqgiang, MA Shaojie, et al.Genetic
polymorphism of methylenetetrahydrofolate reductase
and methionine synthase in Han ethnic women in
Pixian county of Chengdu city[J]. Acta Academiae
Medicinae Wannan, 2015,34(4):317-321.

Tz, M, AR . R e X P P R D
PR i D il DR 22 25 PR 20 A (D). R BH 22 Be 24l ( A
SRFFERR ) ,2019,16(5):49-55.

XING Yan, FENG Changhuan, DU Lijun. Polymor-
phism analysis of methylenetetrahytrofolate reductase
gene female in Nanchong area[J].Journal of Shaoyang
University (Natural Science Edition) ,2019,16(5):49-
55.

b, EEN, DR, 4 RDUBIXDUE AR MTHFR
FEZ S VER ARG (7). F 257 ,2017,15(1):57-

[29]

[30]

[31]

[34]

[35]

[36]

60.

JIANG Jie, WANG Fugian, MA Haoran, et al. MTHFR
polymorphism among the Hans in Wuhan[J]. Central
South Pharmacy,2017,15(1):57-60.

mE, BEAR, XIEA, % BTHXFRALE
P B D S M P i il B TR 22 S MERIE ST (). BRAR R 24
B4 ,2019,35(14):2108-2109,2112.

XIANG Yu, ZHAO Qilin, LIU Yulin, et al.Polymor-
phism of methylenetetrahydrofolate reductase gene in
women of childbearing age in Suining region[J].Mod-
ern Medicine and Health,2019,35(14):2108-2109,2112.
/NI BT, ZREE, AR LA S L BDUR ot
MTHFR F1 MTRR (it & 2 285047 [J].  EH%)
EFERIFIE ,2016,27(2):252-255.

XU Xiaohui, LU Yanqgiang, LI Ying, et al. Analysis
of genetic polymorphism of MTHFR and MTRR of
Han nationality females in Yingshan County, Hubei
Province [J]. Chinese Journal of Woman and Child
Health Research,2016,27(2):252-255.

M5, Gfirem, DA, % M A DUR 2% 2
#E MTHFR 5 MTRR J K £ 25 #5315 [J]. & K B
2¢,2014,43(8):128-130.

TIAN Yu, LU Yangiang, MA Shaojie, et al. Distribution
of polymorphisms of MTHFR and MTRR genes in
pregnant women of Han nationality in Jingzhou city[J].
Chonggqing Medicine,2014,43(8):128-130.

BFHER, G, FICHT, A WIHACANE U &
#E MTHFR 5 MTRR &K 235453015 [1]. A 36 T
Sl EEE 2014,25(2):29-32.

LUO Xiuli, LU Yangiang, GUO Wenzhu, et al. Geo-
graphical distribution of MTHFR C677T, A1298C and
MTRR A66G gene polymorphisms among the han ges-
tational age women in Songzi city[J]. Journal of Public
Health and Preventive Medicine,2014,25(2):29-32.
mACHE, BT, B, SE JEILT 656 DU
Ze#k MTHFR 5 MTRR 3EH Z25VE500T (0] IH4RES
24 ,2015,55(14):22-25.

XIANG Changgang, LU Yanqgiang, MA Shaojie, et al.
Analysis of MTHFR and MTRR gene polymorphisms
of Han women in 656 cases [J]. Shandong Medical
Journal,2015,55(14):22-25.

VRS b, B, DI HE 45 4 24 X/ iR Lok
PR ) BE g ik R 22 A PR SE (0. BRI 7 R gt
Ji& ,2019,28(6):428-430.

CHEN Baowei, CHEN Yu, XIE Mingcong, et
al.Genetic polymorphism of folate utilization ability of
reproductive age women in Shaoxing[J]. Progress in
Obstetrics and Gynecology,2019,28(6):428-430.

D, EATR, BEER, 4. UL MTHER,
MTRR Jt [R] 7 145 {37 e PR 43 A 5 5 Al b DX I
W M Ee g [J]. B i 2 AR 48 ,2015,30(11):1732-
1735.

FANG Yuan, LU Yanqgiang, XUE Yan, et al. Comparison
of distributions of MTHFR and MTRR genotypes and
alleles frequencies between Han women in Jiujiang
city and Han women in the other areas[J]. Maternal and
Child Health Care of China,2015,30(11):1732-1735.

x P, B AT, BEER, S KW EDUB L



84 PCKIG I EAE 45354 45610 20204 11 A T Mod Lab Med, Vol. 35, No. 6, Nove. 2020
MTHFR, MTRR 3% 5 # K H %5 {7 3% 45 R 4y Journal, 2014, 36(11):1517-1519.
Ay 5 H Al M XD P Y BB (D). v R A A R [43] JHRR, BAfTIR, WM, S BRI DUR L
fa ,2016,31(9):1907-1910. MTHFR, MTRR 2 [§] £ 25 1 9 25 [7]. o & 3 4 £/
WU Dan, LU Yanqiang, XUE Yan, et al. Comparison fi ,2016,31(11):2348-2351.
of distributions of MTHFR and MTRR genotypes YIN Baomin, LU Yanqiang, TANG Ping, et al. Survey
and alleles between Han women in Changsha County on MTHFR and MTRR gene polymorphisms among
and Han women in other areas[J]. Maternal and Child Han women in Zhuhai city[J]. Maternal and Child
Health Care of China,2016,31(9):1907-1910. Health Care of China,2016,31(11):2348-2351.

[37] i, &fimE, SO, A5 TR LM MTHFR [44) BUBR I, GATHR, FBE AF BUEWDUK L1k
I MTRR # K £ 8050 M H 5 12K Hey 7K F11) MTHFR F1 MTRR &K Z &M% (1), i =
Fe A [I]. KHEEE 2 ,2014,42(12):1205-1209. 2FBE2AAR ,2013,19(1):18-20,24.

WANG Shuyuan, LU Yanqiang, MA Shaojie, et YAN Zhumiao, LU Yanqiang, LI Ying, et al.
al.Relationship of Plasma Homocysteine with Gene Polymorphisms of MTHFR and MTRR among the
Polymorphisms of MTHFR and MTRR among Han nationality women in Qionghai city[J]. Journal of
Han women in Xiangtan City[J]. Tianjin Medical Hainan Medical College, 2013,19(1):18-20,24.

Journal,2014,42(12):1205-1209. [45] NAUMAN N, JALALI S, SHAMI 8, et al. Low mater-

[38] JT#ilE, SATR, WKL, & mmEAE KL nal folate concentrations and maternal MTHFR C677T
P S H 3 DO A T A D e R R AR R A A T A polymorphism are associated with an increased risk for
V& HifE 3 DR 22 25 M 40 A F 5T (3] A T BR AT BE 2R 2R neural tube defects in offspring: a case-control study
5 ,2013,23(5):46-50. among Pakistani case and control mothers[J]. Asia
WAN Lijuan, LU Yanqiang, RUI Xinyi, et al.Study on Pacific Journal of Clinical Nutrition, 2018, 27(1): 253-
Methylenetetrahydrofolate reductase and methionine 260.
synthase reductase polymorphisms among the Han [46] HEIRlE, B4 =, kiE. MTHFR(C677T,A1298C Al
women in Yunnan province[J]. China Journal of G1793A) R K Z 5P FERG 52 [J]. BUARAS 56 =
Modern Medicine,2013,23(5):46-50. 2P 2017,32(1):72-76.

[39] REZTE, ML, HONA%, 5. a0 Hb X U0 <ot HUANG Juanjuan, YUE Hongyun, ZHANG Juan.
MTHFR H& K 22 25 4 S H 5 10 HCY ZKFARSE Effect of MTHFR (C677T, A1298C and G1793A)
PERBFSE (3], T ELAE: 5t il ek ,2019,27(7):774- gene polymorphism on stillbirth[J]. Journal of Modern
776,810. Laboratory Medicine,2017,32(1):72-76.

XIONG Aiqun, FU Min, XU Zhoudong, et al.Re- [47] NISHIO K, GOTO Y, KONDO T, et al. Serum folate
lationship of homocysteine with gene polymor- and methylenetetrahydrofolate reductase (MTHFR)
phisms of MTHFR among Han women in Heyuan C677T polymorphism adjusted for folate intake[J].
area[J].Chinese Journal of Eugenics and Genet- Journal of Epidemiology, 2008, 18(3): 125-131.

1cs,2019,27(7):774-776,810. [48] DE BREE A, VERSCHUREN W M, BJRKE MONSEN

[40] TrEZAE, SR, WRKIC, . TR LM A L, et al. Effect of the methylenetetrahydrofolate
7Y S P P A Jer T T PP A 2 TR 5 o it i i il B PR 22385 reductase 677CT mutation on the relations among
PESTAIESE [T]. hE AL T A 2012,28( 38 T1] ):44-46. folate intake and plasma folate and homocysteine
YIN Aihua, LU Yangiang, RUI Xinyi, et al. Study on concentrations in a general population sample[J]. The
the polymorphism distribution of methylenetetrahydro- American Journal of Clinical Nutrition, 2003, 77(3):
folate reductase and methionine synthetase reductase 687-693.
genes in females from Guangdong province[J].China [49] BAR-OZ B, KOREN G, NGUYEN P, et al. Folate
Public Health,2012,28 ( Supplement ) :44-46. fortification and supplementation-are we there yet[J].

[41] mFlTs, &ATaE, WKz, & ENIUE Lt Reproductive Toxicology (Elmsford, N.Y.), 2008,
. R D 2 R i D R S TR A i 25(4): 408-412.

B HE R 22 25 1 20 A (3], TP R 272 Ak (BE R [50] BAAAE, MDUX, EFE, 55 FRRELE R X
JZ ),2013,34(1):140-143. AR U o oAl T I RRESY SEI )7 NP S
GAO Lijie, LU Yangiang, RUI Xinyi, et al. Polymor- & (TR ),2012, 8 (6) :700-703.

phism distribution of methylenetetrahydrofolate reduc- SU Cunmei, YE Hanfeng, WANG Yu, et al.Detection
tase and methionine synthase reductase among the Han and analysis of serum folate and erythrocyte folate
women in Huizhou[J]. Journal of Sun Yat-sen Universi- levels in women of childbearing age[J].Chinese
ty(Medical Sciences) ,2013,34(1):140-143. Journal of Clinical Medicine of Women and Children

(42] #uX, BATeR, B, 5. BT ADHEADUS &k (Electronic Version) ,2012, 8 (6) :700-703.

MTHFR Hl MTRR %5 S H R Z A PE LU (0], )
VGEE# 2014, 36(11):1517-1519.

JIANG Wu, LU Yangiang, LI Ying, et al. A comparison
of single nucleotide polymorphisms of MTHFR and
MTRR in women between Chinese Zhuang and Han
population in Nanning city[J]. Guangxi Medical

HAO Ling ,YANG Quanhe ,LI Zhu, et al. Folate status
and homocysteine response to folic acid doses and
withdrawal among young Chinese women in a large-
scale randomized double-blind trial[J]. The American
Journal of Clinical Nutrition,2008,88(2): 448-457.
WimBEHA: 2020-06-19 fEEIHHA: 2020-07-24



