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Relationship of Plasma Homocysteine Levels, Folate Levels and MTHFR Gene
Polymorphisms with Premature Delivery

DU Jing-yun'*, YANG Xin-ying', GONG Bo?, GUAN Yu-yu', MEI Li-yan', LI Ya-mei'
(1.Department of Gynaecology and Obstetrics, Luodian Hospital, Baoshan District, Shanghai 201908, China;
2.Department of Clinical Laboratory, Maternal and Child Health Hospital of Changning District, Shanghai 200051, China)

Abstract; [Objective] The aim of this study was to investigate the correlation among plasma levels of homocysteine (hey), folate
levels, and MTHFR gene polymorphism with premature delivery in pregnant women. [ Methods] In this study, we performed a case-
control study. A total of 440 cases of pregnant women were selected and divided into threatened premature labor group and healthy
pregnant women with gestational age in our hospital between January 2011 and January 2012. 220 cases were enrolled in each group.
We determine plasma Hey levels and folate levels in each group by using high performance liquid chromatography with fluorescence
detection (HPLC-FD) analysis. Meanwhile, the activity of MTHFR was detected by 14C radioactive method analysis. We further
examined 5 SNP genotypes of MTHFR genes in each group detected with Taqman-MGB technology. [Results] Data showed that the
plasma Hey levels in threatened premature labor group were much higher than that healthy pregnant women with gestational age (7.56
+2.97 pmol/L vs 5.96 + 2.54 wmol/L, P=0.015). Although, the folate levels were reversed in the two groups (16.21 +2.91 wmol/L
vs 18.53 + 3.44 pmol/L, P =0.002). The activity of MTHFR in threatened premature labor group were much lower than that healthy
pregnant women with gestational age (13.33 + 3.16 nmol *mg™-h™ vs 26.86 + 5.63 nmol-mg™+h™", P =0.000). Moreover, rs1801131
and rs1801133 of MTHFR gene polymorphisms distributed differently in threatened premature labor group and healthy pregnant women
with gestational age (P < 0.05). [ Conclusions] Collectively, the data suggested that plasma hey levels were influenced by folate levels
and closely related to the MTHFR gene SNP genotype in threatened premature labor.
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Table 1 Primers used for FQ— PCR sequences

Groups 5'—Primer 3'—Primer

rs4846049 TTGCGTGTTTTGCCTGTACTGCAC GCCCTCGAACCAAGGCAGCCTCCA
rs4846049—probe-ViC CTCCAAGGGTAAGTT

rs4846049-probe—FAM CTCCAAGTGTAAGTT

rs1476413 TAGGCCAGGCCCCAGGGTTCCCA CTTGCACAATGCCTAGCCCAGGC
151476413 -probe—ViC AGTACCAAGCCCTTCG

rs1476413-probe-FAM AGTACCAGGCCCTTCG

rs1801131 CTGAAGATGTGGGGGGAGGAGCTG ACCATTCCGGTTTGTTCTCCCGAG
rs1801131-probe—ViC AGTGAAGAAAGTGTCT

rs1801131-probe—FAM AGTGAAGCAAGTGTCT

rs1801133 CTGAAGCACTTGAAGGAGAAGGTG TCACAAAGCGGAAGAATGTGTCAGCC
rs1801133-probe-ViC CGGGAGCCGATTTCA

rs1801133-probe—-FAM CGGGAGTCGATTTCA

rs9651118 AGCACTTCAGACTTTTCACAGCG ACAGTTAGGATTCCCCTAACTCT
1s9651118—probe-ViC TGTTTACTATCTCA

1s9651118-probe-FAM TGTTTATTATCTCA
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Table 2 Allele and genotype frequencies in 2 groups of pregnant women n(ratio)
Group Allele frequency Genotype frequency P H-W
rs4846049 G T 0.627 G/G G/T T/T 0.402
Case 376(0.85)  64(0.14) 160(0.72) 56(0.25) 4(0.01) 0.766
Control 381(0.86)  59(0.13) 162(0.73) 57(0.25) 1(0.00) 0.163
rs1476413 C T 0.438 c/C C/T T/T 0.384
Case 374(0.85)  66(0.15) 158(0.71) 58(0.26) 4(0.01) 0.7
Control 382(0.86)  58(0.13) 163(0.74) 56(0.25) 1(0.00) 0.183
rs1801131 A C 0.041 A/A A/C Cc/C 0.034
Case 375(0.85)  65(0.14) 155(0.70) 65(0.29) 0(0) 0.091
Control 352(0.8) 88(0.2) 136(0.61) 80(0.36) 4(0.01) 0.257
rs1801133 C T 0.000 C/C C/T T/T 0.000
Case 209(0.47)  231(0.52) 59(0.26) 91(0.41) 70(0.31) 0.054
Control 271(0.61) 169(0.38) 89(0.40) 93(0.42) 38(0.17) 0.238
rs9651118 C T 0.139 Cc/C C/T T/T 0.23
Case 85(0.19) 355(0.80) 12(0.05) 61(0.27) 147(0.66) 0.135
Control 103(0.23)  337(0.76) 13(0.05) 77(0.35)  130(0.59) 0.742

Case group represents threatened premature labor group, Control group represents healthy pregnant women with gestational age. P value was

employed with SNK—( test after ANOVA.

=0.000, FLZMIH 4 8§=24.958-0.970x, R* A
0.421, XTHLR == EAM HERIE TR, Er
TSR A 2%
24 Wi MTHFR EMEHES
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rs1801133 7& F 77 Ilff j= 22 1 41 55 W] 242 JE 4 e 22 1]
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(6.28 + 1.57)umol/L,A/C+C/C P IfiL 3¢ Hey
JKFHg (4.42 +2.37 ) pmol /L, H: P < 0.001, 1EF "
I =22 20 rs 1801131 () A/A FEP AL 1M 3% Hey
KN (8.85 +2.31)wmol/L, A/C+C/C F PR A ifiL

$ Hey /KM (6.12 + 2.64) wmol /L, H: P<0.001,
HR =G P2 220 20 rs1801131 F4 4% A4S 5 R &1 %t 1fiL
I Hey 7K F (9 5% w5 [6] 22 J8] fi B 28 10 4
rs1801131 Y45~ FE PRI RLXT Il 2 Hey 7K 79 5% )
L, P <0.0001 (& 1),

P < 0.001

' P<0.001
121 —
101 P<0.001 [

=]
L

] ”\

A/C+C/C

S

Plasma Hey levels / (Lmol/L)
t =
|

=

Control Case

1 rs1801131 FEFEZIXTM K Hey 7K FHI M
Fig.1 Effect of genotype of rs1801131 on plasma Hcy
levels

Control group represents healthy pregnant women with gestational
age, Case group represents threatened premature labor group,
compared with control, P value was employed with SNK—g¢ test after

ANOVA.
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P < 0.001

|
P<0.05
121 | !
P<0.001
10 | !
L W C/C
6- o CT

4 T/T

Plasma Hey levels / (imol/L)

Control Case

B2 rs1801133 EERFE BUXT M R Hey /KT B0
Fig.2 Effect of genotype of rs1801133 on plasma Hcy
levels

Control group represents healthy pregnant women with gestational
age,Case group represents threatened premature labor group,

compared with control, P value was employed with SNK—¢ test after
ANOVA.
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