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[HE] B FWTRENEHEIEER(MIHFR)C677T £E MSREE LA (Hey ) KESHEAMBEMH R ERENX
R, Fik SEBRFEAMBULELEERE 167 FIARMNA, REETEE4EELRSEHRES 65 FIANBA WNKRAAEESTR
B216EM MTHFR C677T 2R B M7 Hoy KI, F#t1TELE; A4 MTHFR C677T BEEE M7E Hey KEERHEMBHREEMN X
R, &R RHIAREE MIHFR Co77T 2F TT ER B LIS F X BA(P<0.05), T FNERME IS T RA(P<0.05), ﬂﬁjéﬂ
2= ME Hoy KESFXBLEZHE(P<0.05), KE MTHFR C677T B EE 3 B Z46E A5 Hey KL LLRZERTHITF
X(P=>0.05); [ MTHFR C677T R AR HIH B EF MF Hey KFELLBREFHHITEREX(P<0.05),TT %liﬁ‘\]ﬂﬂéﬂw%m
55 Hey 7KEBF CC EFE B AR HI4HEE(P<0.05), BE & logistic BIANHER, TT EEEMHF RN R BIFR U EMHREEHR
i+ CC ERE AR 3.63 £5(95%CI: 1.45~9.06,P<0.05),/ Hoy M E BHAME M ARNEEMANK Z2IES Hoy MAER 24.46 F
(95%CI:5.79~103.31,P<0.05), ZE = logistic B34 E=, CT.TTERAEARNES CC HEBMLL, HEAMBMREEN
BRNEEIEI, BESITFERX(H P>0.05); 5 Hoy MEDREHA MBS TERRNEIEKNBRERE,OR EH 22.38(95%
Cl:5.27~95.128,P<0.05), it & Hoy /KFETEERIR T MIHFR C677T BRI S EHEBEUABELENRRRER, &
BHAEBIER ABEBHEE T Hoy KEAENTRETISBHFAMEUTBETEER L,
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Relationships among MTHFR C677T genotype, serum homocysteine and idiopathic male infertility SHAO Lijia, ZHU Desheng,
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[ Abstract ] Objective To analyze the relationships among the polymorphism of methylene tetrahydrofolate reductase
(MTHFR) gene C677T, serum homocysteine (Hcy) and idiopathic male infertility. Methods One hundred and sixty seven male
patients with idiopathic infertility (case group)and 65 healthy male subjects with normal reproductive history (control group) were
enrolled in the study. MTHFR C677T genotype and serum Hcy levels were detected and the relationship among MTHFR C677T
genotype, serum Hcy level and idiopathic male infertility was analyzed. Results The frequency of MTHFR TT genotype and T
allele in the case group was higher than that in the control group (both P<<0.05). The serum Hcy levels was not significant different
in different MTHFR C677T genotypes of control group (P =>0.05). However, there were significant differences in serum Hcy levels
among the patients with-different MTHFR C677T genotypes (P<0.05). The serum Hcy level with TT genotype was higher than that
in patients with ' CC genotype of case group (P<0.05). Univariate logistic regression analysis showed that the risk of idiopathic
male infertility in subjects with TT genotype was 3.63 times higher than that of CC genotype (95%CI:1.45~9.06, P<<0.05), and the
risk ofidiopathic male infertility in subjects with hyperhomocysteinemia was 24.46 times higher than that of non-
hyperhomocysteinemia patients (95% CI.5.79~103.31, P<0.05). Multivariate logistic regression analysis showed that high Hcy
level was”an independent risk factor of idiopathic male infertility (OR=22.38, 95%CI:5.27~95.128, P<0.05). Conclusion Serum
Hcy'level may be associated with the risk of idiopathic male infertility, independent to the MTHFR C677T polymorphism, indicating
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that detecting Hey levels may be of value in the diagnosis of idiopathic male infertility.

[ Key words ] Homocysteine Methylene tetrahydrofolate reductase  Infertility
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1.1 X4 e 2017 4F 4 A & 2018 4F 9 AARRZIGA
AR R PE B R B A R 167 01, BERIRBI4 , WA KR
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1.2.2 MTHFR C677T Z:HAEKGM R RT-PCR 75
TR 20 5 2 5 X BRZH A2 K 2 ml 421l % EDTA i
B T, 7R AR AL st RAR A AR A R A A
A 72 B9 TIANamp Genomic DNA Kit 2 1) & 1 % 4 1L
DNA. i Fj L ifg Z VLA A BR 2 &) 4272 W) MTHFR
C677T Mutation Real Time PCR Kit i3l & #:4T MTHFR
C677T KR Z VR, IR S DR Z Ty 40pl. TG 2
$:37°C 2min, 94°C 2min, JEFF, 1 ¥K393°C10s,62°C40s, 1§
30 K 4CL L A7 S IUERTE 62°C. 2GRN 1E
FAM A1 VIC, FAM liERAM: VIC 138 BHYE AR A=A (CC
L), FAM S#IEFN VIC B PEPE R 54828 5 (CT #Y),
FAM 3 i FHAPE | VIC 3 18 B 28 A8 4l 5+ (TT #9)
1.2.3 L34 Hey 7AiM b HU 461 21 28 2 5 %) RE 4L
ZK A AR R 2ml, A5 T 45 45 B B H R K L b
A, I BETE J5 A 3 500 r/min B850 , ff FBLAKIG BT AU
5400 A: k4 A shar B UG I 7 Hey ZKF-. IL¥E Hey
K < 15umol/L 7 SN IE# Hey, ML Hey 7KF >
15wmol/L % X A5 Hey ILAE

1.3 WEAERs (1) WLEEHG 1 2H 28 #0KG W 12 40 B 46
W (2) B PRLH X 5 MTHFR C677T L5 (3) 8%
WIS Hey 7K F; (4) LB [R) MTHFR C677T F: 1A
R PIAL I Hey K5 (5) B ZE 504 MTHFR C677T
BRI SR REB TEARBIER R 5 (6)FLE R 4l
i Hey K55 AR EABTIREMN LR (D EZH RS
BT MTHFR C677T 3£ R (113G Hey KV 5% &5 M
ANEIEM LR

1.4 Bitspab B R SPSS 21.0 eit4it ; (A i
FTHE TR sesirn, A1) FUECR IS FEAS ¢ K
555 JEIER 0 T TR L M (Pas, Prs) 7R , Z2 41H]
e H Kruskal-Wallis H Bk ARG 56, A ZH [R] b 38R
Wilcoxon BEANKG LS, ZH N [B]—F8 45 b &8 A Mann—Whit—
ney U K% . THECTOREUUECRIAS B HL R , I L3
K H xR, 2 P [R]—F8 AR R B 3K Bonferroni 7
R T 2 EAG R ; R logistic [81JH 5341 MTHFR
C677T FEPRAL IfE Hey /K- 545 &M BEARBIER
#;P<0.05 HESAGI2EE L.

2 HR

2.1 JEPIALEF RSB TESR R 1.
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R BSR4 R (10 (% )]

s JIER s 5
ity WFES BTPES BTES BTES &it
IEH Ui IEH Ui
WFOEUE®  13(7.8)  15(9.0) 37(22.2) 62(37.1) 127(76.0)
WTEBSE 2012)  3(1.8) 14(84) 21(12.6)  40(24.0)
Ait 15(9.0) 18(10.8) 51(30.5) 83(79.7) 167(100.0)

S 1 AT D0, o 161 2 A8 3 ok VR o o 1 AR 13 441
DKETIE 2 ) 5SS TIE 37 1) RS TORE 15 B /D Sk
THE 14 I B TRE 3 5 S5 RRTAE 62 51 /D55 i
K FIE 21
22 HZHXTS MTHFR C677T FENAIHE: L3 2.

R2 FHHXNS MTHFR C677T HEH [ 51( %))

FEP A VeS|
2151 n
CC B CT B TT %Y C T
SlIZH 167 52(31.1) 71(42.5) 44(263) 175(52.4) 159(47.6)
XHRZH 65 30(46.2) 28(43.1) 7(10.7)  88(67.7)  42(32.3)
PAH <0.05 <0.05

2 WL, BRI 4 MTHFR C677T KD %1434
TEAFTEG 2422 5 (P<0.05) i 9120 F8 % TT LR 7Y
el T AL . PRYIXS S MTHFR C677T J:R %54
FEH A A 1 AFAE ST 25 57 (P<<0.05) , i 1] . i
T S50 5 PRI 8 T 0 FR A
2.3 PR R Hey AKF FLig i 641 22 35 1
Hey 7KF-A 13.8(10.4,18.4) wmol/L, Xf HRZH 37 46 4 1l 7
Hey 7KFR 11.1(9.9,12.4)pmol/L. THLLXF £ LT Hey
K F 25 A Giit2F 38 L (P<0.05)., 4 i 41 34 1l
1 Hey KT T4 B2 A2 K
2.4 KR[A] MTHFR C677T ZH B0 B 41%F 42 17 Hey
KRS Wk 3.

% 3 K[F MTHFR C677T 3N R WELEA 41175 Hey 7KF
FLAZ (umol/L)

2151 n cC 1y CT %I TT 7 Py

Wl <167 %12:2(9.3,16.7) 14.9(10.6,18.3) 15.6(10.7,19.4)" <0.05

XA 165, 11°9(10.2,12.7) 10.7(9.4,12.1)  10.3(9.4,11.6) >0.05
N5 CC FEHFRLLE, P<0.05

t 2 3 AL, R[E MTHFR C677T FEIR 7 % iR 40
2k A Hey KPR ZE R TG EE L (P>
0.05). AF MTHFR C677T PR 7 1455 51 20 K63 1L 775
Hey /KPR 22 A g it 27 5 L (P<0.05), AN A JE A
AU LT Hey KPP HLAE, TT 3 B Y (1495 £51) 20 A6
F ML Hey /KF8 T CC EH AR HIAH B, H2ER

AGTFE X (P<0.05),
2.5 MTHFR C677T 3& [N R 545 & Ve B AT IE M &

28 Wk 4.

R4 MTHFR C677T 3R AV S LB VEARTIE M & R 4007
AR EIEEY i P{H 95%CI
cC - _ _ [\
CT# 0.38 0.32 =0.05 0.78~2.74
TT % 1.29 0.47 <0.05 1.45~9.06

1 B logistic 15 23#r

F % 4 AT WL, CT AR 52 (A 569 B 41
BE S A Z K ) B AR MR B B U
CC JEH IR 1.46 15, HiX-KRILLE 22 E L (95%
CI:0.78~2.74,P =>0.05 ), 1fii TT J&PH I BfF 58 X 52 FRL
K VE B VEAR TR I KGR e FE ALY 3.63 4% (95%
C1:1.45~9.06,P<0.05).

2.6 IfLiE Hey KT 54058 &%k B A E GE M C R 54T
L2 5

R 5 ML Hey /K545 R B PR AN FAE I SC R 70 A

Ap i SRS brE22  P{E OR {8 95%CI
Hey < 15pmol/L - - - 1.00 -
Hey>15pmol/L 3.20 0.74 <005 2446  5.79~103.31

1 PR logistic [R1JH 4347

S I, @ Hey IIUAE#H B R VE B AR IE
B AU 2 E & Hey IUAE # BY 24.46 1% (95%CI:5.79~
103.31,P<0.05).
2.7 MTHFR C677T R L7 Hey /K-F5485 & 15
PEARFIEM LR WK 6,

R 6 MTHFR C677T J:HA | (i Hey KFSHEAMERHART

SE R KR AT
Ar FIHRE AndEZE P OR 1 95%CI
ccm - - - 1.00 -
CT 7}y 0.11 035  >005 1.11 0.56~2.19
TT %! 0.90 050 =005 2.46 0.93~6.52
Hey=< 15pmol/L - - - 1.00 -
Hey> 15pmol/L 3.11 074 <005 2238  5.27~95.128

7 : ZHFE logistic B4

2 6 AL, CT TT ZEEBIAFFEXT 5 CC JE R Y
FH EL , HARR M 5 AN B0 1) B XU 388, (L T e 3
2RS¥ P >0.05) ;7% Hey MAEASRER LB EAR
B RE £B XU 18 KA 5 B 2, OR=22.38(95%Cl :
5.27~95.128,P<0.05) .
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MTHFR J& — Fit 3 2= 4 8t B, A X4 F 2 A
74.5kD, FEALART FEAF 5,10-0 F 3 PU SR % AR
A S—H L DU SRR , J5 B 7E DNA FIEE 1 5 F 64k i H
LAt SRR FH B 2R 1 T Al R v & # B ),
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FH LTl N HLA A A 2 By, MOPE T R A R AR, T
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FEAURT h 5—H LU S R PR L 3 T MTHFR 1E 24
T 5,107 HH 5 U S B 72 ol 5— FPY R O 0 R 7Y G
G
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MTHFR C677T 3 s (W BT TR 22 A5 M 5 Y M AR 1 55
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MUASEAE S B MTHFR SER IS, v g s e i i
Hey MMERUE RS Hey MUAE , & Hey IMUAE 22U HEA
B, ARG B R BIAL R E TT SR il
X HEZH , L2 £ T 2507 3 PR /3 X IR .3
VLI T 85057 LR AT B2 & 1k 53 AN B RE 9 e 46 o
LA 3k — 25 5 BRI ST 45 AR,

M3 Hey K558 & M B AT RE ZIEC R i
TCAE IS o ARSI BFGE & BRI Hey KF5 B4R
W ORET-R BRI 06 113 TE R R R — IS ]
VLSRRI R 0 Hey S 505 T K 7%
TR AT TR R EIA B E L Hey
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ARG, ARMTHER C677T R HY () %} HR 41 %
K [T Hey KRR 2 F RG22 E L. ¥
MTHFR C677T %[ ML Hey K340 ) 5545 & 38 v
ANEB AR logistic MIHMHT, S50 0HE € TiX
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A, = Hey AR AR 245 A& 1 55 M BE AR 1Y S
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LN E SR Hey MAE, MAE MTHFR C677T %
Z &M, RIS Hey 7K F 0] B8 J2 Ml 57 F MTHFR
C677T DK WM Rs - ME B MR B RE I 2, HL& Hey

-1016-

WIS 2019 5 4155 10 £

AR 5 R 2 5 P AN B S XU 2l 5 Hey ILAE
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FEEMER AT IR R R o 78 WA B iRk A
H B HER A th RN L Hey AR AT B8 X645 % 1 55
PEAERE A K R IANEYT L AE LB A B

4 SEIHEL

[1] Singh K;.Singh SK, Sah R, et al. Mutation C677T in the methylen—
etetrahydrofolate reductase gene is associated with male infertil—
ity-in an Indian population[J]. Int J Androl, 2005, 28(2):115-119.

[2]. Bezold G, Lange M, Peter RU. Homozygous methylenetetrahyd—
rofolate reductase C677T mutation and male infertility[J]. N Engl J
Med,2001, 344(15): 1172-1173.

[3] LeeHC, Jeong YM, Lee SH, et al. Association study of four poly—
morphisms in three folate—related enzyme genes with nonobstru—
ctive male infertility[J]. Hum Reprod, 2006, 21(12): 3162-3170.

[4] Liul, Yang L, Zhang YC, et al. [Polymorphisms of drug—metabol-
izing enzymes genes in a Han Chinese population][J]. Zhonghua
Yi Xue Za Zhi, 2009, 89(38): 2675-2681.

[6] Han IB, Kim OJ, Ahn JY, et al. Association of methylenetetrahydr—
ofolate reductase (MTHFR 677C&gt;T and 1298A&gt;C) polymo-
rphisms and haplotypes with silent brain infarction and homocys—
teine levels in a Korean population[J]. Yonsei Med J,2010, 51(2):
253-260.

[6] X%, $%EF TRENSHREREEPFRAKRESKBERSSM
S58MTE] BirEBERE / THIEERE 2011(3): 222-225.

[7]1 Frosst P, Blom HJ, Milos R, et al. A candidate genetic risk factor
for vascular disease: a common mutation in methylenetetrahydr—
ofolate reductase[J]. Nat Genet, 1995, 10(1): 111-113.

[8] Goyette P, Frosst P, Rosenblatt DS, et al. Seven novel mutations
in the methylenetetrahydrofolate reductase gene and genotype/
phenotype correlations in severe methylenetetrahydrofolate red—
uctase deficiency[J]. Am J Hum Genet, 1995, 56(5):1052-1059.

[9] #A%E, J4E, AR, 186 B BIEFAERE MTHFR C677T £ F
ZSMMEE[J]. EFEEFRE, 2017(3): 269-271.

[10] X, 2&KHE, A EE, % MTHFR C677T 1 MS A2756G EF %

(655 1020 51)



WIS 2019 5 4155 10 £

(3):21-33. ment treatment,and supportive care of patients with myeloma

[2] BE. ZAMEEBIIHMIVENTEREINGTIEmJ]. FEME noteligible for standare autologous stem—cell transplantation[J].
I 5&,2014,41(13):819-822. J Clin.Oncol,2014,32(6):587-600.

[3] Bergsagel PL.Where we were, where we are, where we are going: [7]1 Lokhorst HM, van der HB, Zweegman S, et al. A randomized
progress in multiple myeloma[J]. Am Soc clin Oncol Educ Book, phase 3 study on the effect of thalidomide combined with adri—
2014,34:199-203. amycin, dexamethasone, and high — dose melphalan, followed

[4] Rajkumar SV, Dimopoulos MA, Palumbo A, et al. International by thalidomide maintenance in patients with multiple myelomalJ].
Myeloma Working Group updated criteria for the diagnosis of Blood , 2010, 115(6):1113-1120.

Multiple Myeloma[J]. Lancet Oncol, 2014,15(12):e538-548. [8] &R #8515 S8 PR BARINEE T MR ER ST 5 201 41

[6] RIS, N8 £ &M EREEILIETER B1E(2018 F )[J] Im KK &Y ZEMERBEEENTIMMERIEERJ]. PELKRFHRE 2016,
Z7%,2018,35(7):503-504. (1) :14-19.

[6] Palumbo ARajkumar SV, San Miguel JF, et al. International (WcAs B.4H7.2018—12—24)
Myeloma Working Group consensus statement for the manage-— (ARt Z50E)
(L3255 1016 T1) 83-86.

SUERBRRERAMMRI] PEAFFZIR(EZFAR), 2012, 10 [14] Rossato M. A genetic. polymorphism and male fertility[J]. Fertil
(37): 1054-1059. Steril,2004, 81(5):1429-1431.

[11] #%E BAEA R S [TEAEEUREREERIRIRER  [15] Chan D, Cushnie DW, Neaga OR, et al. Strain-specific defects
HE5BRSEXBEMMR]. £EESEE,2014,23(2): 116-120. in_testicular development and sperm epigenetic patterns in

[12] X—I& THEE, KEPH, & P/ SEEFEES MRER M 5 ,40=methylenetetrahydrofolate reductase—deficient mice[J].
SRONEREX[J]. hEBRZIE 2008,14(12): 1112-1114. Endocrinology,2010, 151(7): 3363-3373.

[13] falfgidt, SN, =%, & mEEBERBESB T DNABRIER OlcAE B #9:2018—12—19)

5 & Hoy KFEIBXMTR[I]. AR EFRE, 2017(4);

(A3 2R R)

2019 EAXT|HEFEEXAEERNE BiFiC

AIDS: FRAF M S R B 25 B 1IF
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HCV: NI 569053
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