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HE

H#: #EuRPL (unexplained Recurrent pregnancy loss, uRPL) AZEH 5fMTHFRZE K C677T. A1298C
P ATMTRREF A66GAL TR, PLIIFIHE SuRPLE AL RARRZ KB A<M, AuRPLEHEH
TRERMLBAHIERE, HIBFWEIRMA. ik KBFRKE T 2012~2015F7E 1L R K¥ 6296 B R HR
WG BASR MR, S A5 R —CRES R E 22K T YR28 /A W IETRE 52 BLHERR B % R 9
BEMAURPLA, BEAEZEDH —IKIET LER RS R H A B YRS R R HRAER 5 1 B H AT
R4, WIEEFNERHTLINRILAE, B%4E 2304 uRPLA R it % 2304%) B 4H M ILRE T . %
FE S PHER R AP BRBEATSNPALSER 58, RIESNPRIIS R, HTuRPLAIST I8 4 - ERAR 1
R AT B4R A S F2MTHFR C677T- MTHFR A1298C. MTRR A66G 3 R &I DL K 2 fr 3 R 4y
AT R, FHEBRIRE(2. 3+ 24R)FEMTH—PHE. &3 HEBRAGH XS EuRPL
ABHAHRLEEEER, HE5BAERERETLIE(P > 0.05). H—EXN =AML BALENERB S GHITS
W45, RI¥: 1) MTHFRZEFHC667TAL S7EuRPLAFEH EAACT (A& RZ)LHIE I, WMTT (44 RE)
LB R, YEZEL BT 4 BEAE B AR = IRBON 30T, 2l & RZZ IR, AF BEZ R (P < 0.05, Bonferroni
BERIEEP < 0.0167), HAEFTHFIR W FEMEEZEFK; 2) A1298CE L AFEuRPLAREF 4071 6 &
EZR (P> 0.05); 3) MTRREFA66GEL I EFEURPLARFT A HBTLEZEZER(P > 0.05), {HEHS
Hr H B H R IR 3R, AiEREBUHIFEEAREER(P < 0.05, BonferronidifZIE/GP <
0.0167), EEMEFRMMBAHARABEEEZR. Fi: RIHBRAMXEZAEuRPLAZEF 2L
EEZEH], MTHFRERFEC667T. A1298CH N E AL S AMTRRE FHA66GE 4L S R MFIEuRPLE
ENFEF R B ZE M, H5EAERSRETE R EMRHE.
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Abstract

Objective: Detect the C677T, A1298C loci of the MTHFR gene, and A66G loci of the MTRR gene in
the unexplained recurrent pregnancy loss (uRPL) population to clarify their correlation with
the occurrence of uRPL and different miscarriages, provide genetic evidence for the etiology
screening of uRPL, and guide clinical application. Methods: Clinical information and peripheral
blood samples were collected from couples of reproductive age attending the Shandong Univer-
sity 2012 to 2015. 629 uRPL patients included those with 22 previous consecutive pregnancy
losses within 28 weeks of gestation with the same spouse and excluded a clear etiology, while
patients in the control group were those with at least one previous live birth and without a his-
tory of miscarriage or any other adverse pregnancy outcomes. Pair matching 1:1 was conducted
according to female age. 230 patients in the uRPL group and 230 patients in the control group
were successfully matched. SNP genotyping technology was performed using high-resolution
melting curve analysis. The risk of folate metabolism and genotypes of the genes related to folate
metabolism, MTHFR C677T, MTHFR A1298C, and MTRR A66G, as well as the allele frequency dis-
tribution, were statistically analyzed in the uRPL and control groups and further compared by
stratified analysis of the number of miscarriages (2, 3, 24). Results: There was no significant dif-
ference in the distribution of folic acid metabolic risk grades in the uRPL population, and it was
not related to the number of previous miscarriages (P > 0.05). 1) Further statistical analysis of the
genotype distribution of the three polymorphic sites found that the overall proportion of CT (he-
terozygous mutation) at the C667T site of the MTHFR gene in the uRPL population increased,
while the proportion of TT (homozygous mutation) decreased. When the number of previous
spontaneous abortions was 3, the proportion of homozygous mutations decreased significantly (P
< 0.05, P < 0.0167 after Bonferroni method correction), and the frequency of allele T also de-
creased significantly; 2) There was no significant difference in the distribution of A1298C (P >
0.05); 3) There was also no significant difference in the distribution of the MTRR gene A66G poly-
morphism in the uRPL population (P > 0.05), but in subgroup analysis, when the number of pre-
vious spontaneous abortions was 3, the proportion of homozygous mutations significantly de-
creased (P < 0.05, P < 0.0167 after Bonferroni method correction), but no significant difference
was found in the frequency distribution of alleles. Conclusion: There was no significant difference
in the distribution of risk level of folate metabolism among the women with uRPL. In the overall
uRPL population, the frequencies of polymorphisms of MTHFR (C667T, A1298C), and MTRR (A66G)
did not increase significantly, which were also not significantly associated with the number of
previous miscarriages.
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1. 5|8

SRR J(RPL) /248 5 A — AR IS R A2 >2 IR UEYR 28 I Z AT IR IR 2%, & S BEUTIR R I H
DA BB RS B . RPL W RURAR LI 2 2, R EAFELEARE . FEHBEHNTESE, HH 40%~50%
JERA, R AR R R B AEYRE R URPL). S ER AN RPL RAEMEZEFRFZ —([1] [2]. &
FEE A2 DA MLV R s e e R 7 I B AN DR S, B 2 S BERAE, B AT, f2mfiad
AR ML T ESIIKB]. T AR, B PR FE SR [4] [5]: S ARRE R 4 AR I
FUEAL AT . b, SRAGIE D AR R 105 R ARG, WHBEAR SR G LSS, 18 RIS T BRURS 38 0 5
ALV D) ARE A 48 TR TR 27 4k AR RN PSR DG I IR S35 P 3 B0 458 1N T 398 5 BT 4RV A T B BRI
RGP R AR, WEA C. EA S B2 B FHIKER, WHF VLeeiden, TH
FE Y & -2 38 J5 B (methylenetetrahydrofolate reductase, MTHFR). F fifi & R & J i 18 J& il (methionine
synthetase reductase, MTRR)S5J: K] i A2 S48 S8 . HHER AU MTHFR. MTRR #1251 - 2R
AR, IR s . I KAREHERA[6] [7]. Hidr, MTHFR A LAY 5,10-3F F DU S R
A S-WIEE A RR, S5 R MR AE MO P E AR R ;. MTRR ] LLEE Ak [R] 84 b 2 R
(homocysteine, HCY) MW NI AR, Z5 WA, NAEW LRI, RN 3 S 80
SR, TR IRIEHS . X ANEER ML R MTHFR Al MTRR R KA 0] LS 3G 0GR 5, 5l
WU i . HCY IEVERR R, Iz F AU 28]

R AR MTHFR C677T £ s B A BN CC, RAZ B FE 5 AU RAR CT M4li4 948 TT; MTHFR
A1298C f7 S EFAETL N AA, RABFRIAFE R ERIRA AC 4l 4RI/ CC; MHRICIETEE MTRR A66G 1if
BTN AA, RAZRAFE G TR AG A4l &R RAL GG. 45 LA MTHFR C667 £ s A K AERALH] CC
RIS 7178 R IEH (100%), MG TYRAZ W) CT BEE /PR, 2iG BN TT BivE ) NN B,
AU A IS R AR G 0 o 25 RS B RE DR () T REFAN ], 0 i BRARU AR -EAT 20 4, mI 43R SRR
PR (SAN R R S 3 TERAS, B R AR TR MTHFR C677T LRI A 4 &, 84 MTHFR A1298C
FERRON A A ) . KBRS (MR IR I B MTHFR JE[Al C677T Al A1298C AZ+& M, il MTHFR %A
C677T N4li&R, s MTHFR &K A1298C a5, siiU MTRR &K A66G A EHY). o g XU (R
AR MTHFR J:[X C677T B¢ A1298C A4li4 7 H MTRR £ [K A66G A& MTRR #:[H A66G A4l
A T (R A MTHFR FE[K C677T A1298C A1 MTRR £ [K A66G Z /04 N N &7 [9].

MTHFR £ H 30 ZFi R4, MTHFR A1298C 17 £ F1 MTRR A66G 17 /4 (1) 548 5 35 (1) g v P 2k
A% 5 MTHFR C667 7 S AR L. AS[EIAZ A 984 % MTHFR B A3 R0 R w2 vk 72 AR R R i e, Pz
54 HNET B C6TTT ALk K58 7 4bE T B A1298C A7 i e S P ML [10]. C6TTT £ AL
AN, I MTHFR 2 4 SN2+ EEE 677 MEHIR ERAE CHT RAE, NI FEA 2B 412
FRIAR, 1 RAE T 5EZEE AR R N, B YE N FE[11]: A1298C A5 — D WM Z AL, 1%
P RURAR W] S 2 IR EE F AR RIS SRR A N R AT U, AT S0 i e A, S LA 5,10-30 H R PO &
WEREE AN - L DU S ER I R D PRAI, TP BRI #E . MTRR ZEFIAL 51 A66G & - Z 148 7
b, R PECR R PO BRI 12], & BOAH B F AR 2 IR 5 BRI 1) e s 1k A Bl 2%, AR
FR LA e S-MRE H I E IR/ R IR A RS, (kA HCY B2, 5808 A B b2 iR i
(hyperhomocysteinemia, HHCY). HCY i@ nf DU BUME A 8, SHE M/ REEEE, 38 b g ) .
HHCY # AN S IR ME AL« SR GRI & I 50 PA S S 40 U0 PR S S iR I AR D5 [13] [14]. [RIE,
W55 K I MTHFR C677T. A1298C F1 MTRR A66G & [K £ 25 1 Al iR FE BAIK 72 5 BUM 3K =3 AR 5 /K T (1)
FERE, R aIEs15][16].
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RIE T, SKALL[17) 550 i 7T R AR DG MTHFR 1 MTRR 2[R 2 25 PE 1 Hh XCREAE 73
i, RILHE B MTHFR Al MTRR &K 2860 HA X2 R, HE2E0 i fm b s
B . MTHFR AHOGH0 7317 MTHER Ji K 22 25 1% A 9 B — 5@ AP e Al X 38014 7 5[ 18] MTHFR
FER 2 MR RE S BRI IR LA RIS P MO I 50 « SR s L FE 00 S AN B 2= S A oK,
AFEIIR . AN FEFRDE LTSS BT A Bk, 7EHE L AR HIX RS0 H MTHFR I MTRR £ [F £
YR EE N B AL, BIRAHS RPL R AEMIARSCHE, T LLSE 2 i R A A DG R 4 A B, AR LN
BERE S, 155 RPL ABERIRSUEIZYT o BB BIIX N Jik K 22 A5 MR R AR AN 5] [ SAMHE X (1 3 A 22 e, DA
MR T RPL NBEFEA BRI NRAERI S ZE AT, H5 uRPL KA I AT, [R5 58
BRI IR B R M ANTE R . HATIGIR b, A% KA uRPL B3 W AT LG HCY Mkl &4
PEOR AL B MAH DGR, FRAT IR RN 7S 45 Tl =] DT ARYA YT 25 07 s TR AR A7, (HOX Se R A e =
T8 BIEIE LS R PR [19] ARHFFE FEAE uRPL AFEH X MTHFR %8 C677T. A1298C £ sl MTRR 2
A66G {7 s HEATRIIN, LAAHRH S uRPL KA AR B AR DG PE, v uRPL [¥)97 R i £ S kst 4%
FARYE, JFHERIERH .
2. FERR S
2.1. —f&ER

WF TR 5N 2012~2015 FFELE 1L AR K502 10 RPL B3, WA G XU (IR R A5 2 & M A LFEA  RPL
(A2 W b g BE AT 5 ] — S RIE SR & AE>2 YR 28 A WIT IR F R 1 5 (201, HEBbraE s RIEXU
BUE— 7 PR R . FE MR 0 . N WA L R | I S (AR BRI R B C.
HH S %) ARG (AREPUZPUA . PUOEE DNA Juik. $LOBEIEPUARIBT 2 B S A ik,
MR SR A 4 B i &5 o S HRANBEAE 22 /DA — Ui 72 HE U= BT AT HoAh AN R AR gR 45 = A I ROE

95 S IR FR o A 345 449\ uRPL 2L A1 284 5 48 N\ o] B 6 IR 4L, FFARTE B (AR RS 3T 1:1 S ZRILHES,
&4 230 B uRPL 4 &t Mz 230 5% B8 2H Lo MR UG e e 1y .
22. A&

FHEOG 2 K2 uRPL BT N5 Bkl 2~3 ml, N2 EDTA Huistsm db B iR i & v, SrRpE
1T 5~10 R, R 7 R AT, TS F kiR BE 78 7R 5] . SR QllAamp I DNA $2HA
7 &1 (Qiagen). LC-Green Plus Yt Yekl(ZF XM A A F]). Light Cycler 480 (F RIZWiH R A ). Fascan
48E LB BN, MKHE A% TR 2 &1 (Single Nucleotide Polymorphisms SNP)AJl|, %f SNP
A7 55 (MTHFR C677T.MTHFR A1298C Al MTRRA66G)HE R B 47 1 5 o i i L i it i 28, (X 2> MTHFR
C677T. A1298C il MTRR A66G )3 A H ,

23. Gt FAE

%6, ¥ uRPL AN 2R S R UCHC T iR AR S AE 8 2R 47 1:1 UUAC . #R4E SNP AR IS5 3, Xf uRPL
LN SKoF R 2L ) T PR A i XU AT R A G i AH 9G] MTHFR C677T MTHFR A1298C. MTRR A66G 3£ [
R DL S 7 JE R A AT EAT GE vt o0 A, AR IR B0 2 o itk — P EL AL I BUER B IR &
B, FTPHE + RS, SREAMOIFEAR t K307 X 20 % uRPL ZH i 4H [A] LU Lo s 2
B, AP EWY 2z —fH. Wz =A80FR, RAESHR R (Mann-Whitney U £555)
BEAT PRAHLIA] LL A0 A o 2 SRR B IS F 2R (%) o, IR R Rr e nt 73 2878 S kA7 P AL R] 1 22 37 LU
BTy REERIE DL QiR — AN B oAk MBI 5k <5, H Fisher MUIMEZR VL # P<0.05, RREFHAGI¥
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B Rk 2 AR W P<0.05, JISKH Bonferroni A IEf S0k #E. BT ##E R H IBM SPSS

Statistics 26.0 G i FRAF AT M L8
3. 858
3.1. uRPL A 53BN EREE LR

w1 pR, &ak 110 ANRILEL G, uRPL 4RI RE2H 2 8] ot 4
vs. 28.48 £ 4.20, P =0.799). uRPL ZHEEAE = RECN 2 [2; 31K

3.2. uRPL (A 53t FRLAMEL 4R i XUBE 45 R EL B¢

WL REST %% 7(28.38 £3.95

e 2 i, AEBEAR b, uRPL 415 5% BEA 22 [ PR A RS IE 8 2 e v 27 22 (P = 0.123) . IR AR B
AR IRE2 3 24 WOAT 7 Z M, AL B R AR RS AR e gt it 2 22 5%, e 3 Fm .

Table 1. Comparison of patients’ basic information

=1 BEEFEEHLR

uRPL 4 (N = 230) R (N =230) P
() 28.38+£3.95 28.48 £4.20 0.799
RRAT L= () 2(2;3] -

Table 2. Comparison of folic acid metabolic risk between the two groups

2. FEMBRRE KR RELEL

HHERARA XURSE uRPL (N = 230) St
RIS 68 (29.6%)
G B IR 109 (47.4%)
Hp R R 48 (20.9%)
e A 5(2.2%)

JBA(N =230) P
53 (23.0%) 0.123
115 (50.0)
57 (24.8%)
5(2.2%)

Table 3. Comparison of folic acid metabolic risk between two groups after stratification of spontaneous abortion frequency

F 3. BRRMRES R EFAEM BRI RS R

HHERARA XU uRPL (N = 230) SR (N = 230) P
HARGL = IRE =2 162
AR IR 45 (27.8%) 53 (23.0%) 0.656
R EE AR 79 (48.8%) 115 (50.0%)
Hp R XU 36 (22.2%) 57 (24.8%)
e B A 2 (1.2%) 5(2.2%)
H AR IR =3 52
AR IR 18 (34.6%) 53 (23.0%) 0.107
IR IR 23 (44.2%) 115 (50.0%)
HR R RS 8 (15.4%) 57 (24.8%)
e B A 3 (5.8%) 5(2.2%)
HARR = IR > 4 16
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R IR 5 (31.3%) 53 (23.0%) 0.827
R AR 7 (43.8%) 115 (50.0%)
Hp R XU 4 (25.0%) 57 (24.8%)
e B IR 0 (0%) 5(2.2%)

3.3. uRPL A 5HRAER S TMNERRERNE S

3.3.1. uRPL 4EFNX}ERLE MTHFR C677T fiif CCy CT 5 TT =FERB 5%

X uRPL ZH A%} B 2H MTHFR C677T 47 5 CC.CT 5 TT =R B B 3 A 347 e vt 40 s 2244 |, uRPL
H CT GRERAD) GG, TT(AA T BIFAL, P AAAE R % 22 /(P < 0.05), [RINF, S50 &5
T (R0 25 B A AR BEAE ™= (2 3+ >4 ORMTH E i, BRI = IRECH 3 1, AUKIL uRPL
H TT(EEE R LI B, P2H 22 7 A Geih % (P < 0.05, Bonferroni AR IEJG P <0.0167), {7k
T M [ R 2 BRI Y F ARV RO 2 B0 >4 Ik, MTHFR C677T v s PR 5 43 A7 A S5 Ay
AR AT LG = (G 4. £ 5).

Table 4. The distribution of CC, CT and TT genotypes at C677T locus of MTHFR in the two groups
% 4. FH4H MTHFR C677T {iim CCy CT 5 TT Z#ERE S

FHEH uRPL £ (N = 230) Xt ERA N = 230) P
CC (IE%) 33 (14.3%) 27 (11.7%) 0.013"
CT A TAE) 117 (50.9%) 92 (40.0%)
TT (4 & 5%74%) 80 (34.8%) 111 (48.3%)
C 39.8% 31.7% 0.011°
T 60.2% 68.3%

O AR IREA 772, B4R uRPL 4 TT (24 98748) L FEAIR(P = 0.013, P < 0.05); SEALEEA T (3R &3
PP =0.011, P < 0.05).

Table 5. The distribution of CC, CT and TT genotypes of MTHFR C677T locus in the two groups after stratification of
spontaneous abortion frequency
5. BRRFRES BREAE MTHFR C677T fis CC. CT 5 TT ZMERE 5%

HEER uRPL 4 (N = 230) X ERAL (N = 230) P
HARGL = IRE =2 162
CC (IE#) 21 (13.0%) 27 (11.7%) 0.061
CT (FERA) 82 (50.6%) 92 (40.0%)
TT (A& RA) 59 (36.4%) 111 (48.3%)
C 38.3% 31.7% 0.058
T 61.7% 68.3%
H AR IR =3 52
CC (IE#) 10 (19.2%) 27 (11.7%) 0.018"
CT (FERA) 28 (53.8%) 92 (40.0%)
TT (A& RA) 14 (26.9%) 111 (48.3%)
C 46.2% 31.7% 0.005"
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T 53.8% 68.3%
H AR I > 4 16
CC (IE%) 2 (12.5%) 27 (11.7%) 0.940
CT (ZER) 7 (43.8%) 92 (40.0%)
TT (46 RA) 7 (43.8%) 111 (48.3%)
C 34.4% 31.7% 0.757
T 65.6% 68.3%

E: RRIREE T 3 B, 78 uRPL 40 TT (A6 2878 LL I B {R(P = 0.018, P < 0.05); S JE T 4 3% PRI (P =
0.005, P < 0.05).

3.3.2. MTHFR £& A1298C fiis5 AA, AC 5 CC =ZFERE S

it uRPL 4LFINTHEZ] MTHFR £ A1298C 175 AA. AC 5 CC =ML AT AT S 0, %
PR B RNFE R B B AT e AR RISt 25 s [RIRE, SR DR AR A0 A ok W 122 22 S (G
6+ % Do

Table 6. Two groups of MTHFR gene A1298C locus AA, AC and CC genotype distribution
% 6. MZH MTHFR £F A1298C fiimd AA. AC 5 CC Zf#ERE L

EHFR uRPL #(N = 230) TRRA(N = 230) P
AA (IEH) 178 (77.4%) 188 (81.7%) 0.468
AC (BB TA) 47 (20.4%) 39 (17.0%)
CC (Zi&RA) 5(2.2%) 3 (1.3%)
A 87.6% 90.2% 0.208
C 12.4% 9.8%

Table 7. The distribution of AA, AC and CC genotypes at the A1298C locus of MTHFR gene in the two groups after the
number of spontaneous abortions was stratified
= 7. BRRFERE S REME MTHFR 2E A1298C i AA. AC 5 CC ZMERBSH

FHEH uRPL 4 (N = 230) Xt ERA (N = 230) P
BRI =2 162
AA (IE#) 128 (79.0%) 188 (81.7%) 0.625
AC (&R 30 (18.5%) 39 (17.0%)
CC (4i&RAL) 4 (2.5%) 3 (1.3%)
A 88.3% 90.2% 0.383
C 11.7% 9.8%
H AR IR =3 52
AA (IE#) 38 (73.1%) 188 (81.7%) 0.368
AC (B RA) 13 (25.0%) 39 (17.0%)
CC (AiERAR) 1 (1.9%) 3 (1.3%)
A 85.6% 90.2% 0.166
C 14.4% 9.8%
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HARR = IR > 4 16
AA (IE#) 12 (75.0%) 188 (81.7%) 0.655
AC (& RA) 4 (25.0%) 39 (17.0%)
CC (A& 3= 0 (0%) 3 (1.3%)
A 87.5% 90.2% 0.620
C 12.5% 9.8%

3.3.3. MTRR £H& A66G {iiff AA. AG 5 GG =FEREB ST

% uRPL 215t ZH MTRR J:K A66G £7 55 AAAG 5 GG =FhIE R B AR BEAT S50 b7, B4k L,
MTRR £ [H A66G hi fIER A MR Z MR E G ER, FR, S0 R B A th R 0L
EZES WRIBRAER Q. 3 24 KO)HATHEA N, BERGRECR 3 B, KL uRPL 4 GG (4li&
FAN LG, P ZE S B G 2R (P < 0.05, Bonferroni AR IESG P < 0.0167), {HEZE{7 5 K 145
ROMR WD EZER: HERFFZEN 2 8 > 4K, MTRR 3 [H A66G A7 3 K 7 43 A Fl 25437 3 [K]
WIATR AT TEGE T 2 7 (3 8 % 9).

Table 8. The two groups of MTRR gene A66G locus AA, AG and GG genotype distribution
% 8. MZH MTRR EE A66G fiLm AA. AG 5 GG ZMERE S

HEER uRPL 4 (N = 230) Xt ERA (N = 230) P
AA (IE#) 138 (60.0%) 136 (59.1%) 0.496
AG (G T 78 (33.9%) 85 (37.0%)
GG (A5 R 14 (6.1%) 9 (3.9%)
A 77.0% 77.6% 0.813
G 23.0% 22.4%

Table 9. The distribution of A66G genotype AA, AG and GG of MTRR gene in the two groups after spontaneous abortion

frequency stratification

9. BRREXRE S EEME MTRR £FE A66G iLm AA. AG 5 GG =MERFE S

HEER uRPL 4 (N = 230) X ERA N = 230) P
H AR IR =2 162
AA (IE%) 96 (59.3%) 136 (59.1%) 0.977
AG (FE78) 59 (36.4%) 85 (37.0%)
GG (4G RAL) 7 (4.3%) 9 (3.9%)
A 77.5% 77.6% 0.963
G 22.5% 22.4%
HARRF=IREL =3 52
AA (IE%) 32 (61.5%) 136 (59.1%) 0.014"
AG (FERA) 13 (25.0%) 85 (37.0%)
GG (A5 R 7 (13.5%) 9 (3.9%)
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A 74.0% 77.6% 0.435
G 26.0% 22.4%

HARR= IR > 4 16

AA (IE#) 10 (62.5%) 136 (59.1%) 0.720

AG (B &R 6 (37.5%) 85 (37.0%)

GG (A& RAR) 0 (0%) 9 (3.9%)
A 81.3% 77.6% 0.632
G 18.7% 22.4%

W RRCIREEET 3 1), £E uRPL 4 GG (i &578) B E B Z(P = 0.014, P < 0.05).
4. Wig

BEA& G PR = e SR AN R, % uRPL i Rl B AR AL AR TR 2, JREUAS T2 iR, (A
Al 5 A R /> RPL (R A=, A7 AR B DR 24 T T AL #2017 5 ESHRE 56 RPL [Ii2iR 4R ™ [21]3H,
AHEFE RPL B3 8 AT 8L MR 5 M A IR 2, A4S I HCY A, MTHFR & [H 2 &AM 2%, TR
NIfLE HCY /K°F5 RPL RAEMIM M MAEAE . ERRIMMBIX, B 22RIZ R 2ZE IR FE[22] (23104 T
MTHFR Z£[X C667T F1 uRPL AFFAHIGHE, 15 T BATEZS R 1M 2002 4 1 SR B 7T [ 24180 2019 4 (1)
BT 5[ 253 I 38 A7 AE 35 AR O . HoAhb X, bl B PSR KB 72 [26] [27] 7510 T MTHFR 2%
K200 22 uRPL RARIERFER, HRJEH [ 14]RHILATRERI N uRPL K EX . £ T RPL
NFEE B R FE R B, IfE HCY 7KSF/E uRPL A B A IS 25 1 i, 9 LR RIS BEA: B ARV~ K
BAFAE B HASEME28] [29] [30]. [EFE, RTHTR, MTHFR. MTRR &K £ 23145 uRPL fAH <t i
ZRPEARIIATEEIESE; BLAh, Alonso %5[311KIIFAERTA G JF HHCY i) RPL &4 th#S Al Y MTHFR

PRI, FRIE 2022 FEEGH K ATK RPL 298 L FILR[201 35 H . #E#F RPL B HE T i8E M S e A
KARHIHE, A BMFEHN. & C. &A S, MiE HCY Z555 DUHERR IS AL J5 K S 3500 MAS T B AR 5
{RFEAH AT MTHFR 558 MUAH OGRS o AT 78 SR 2 RPL IIRLE 1297 1 — D44t 1 iEdE
X HFo

P R A QAT TRl 5 R 78 A5 T ek 5 il e 8 P R MACRT A T 5 ) 21 4 L P P BRIR 2 - Crrider KS 45 [32]
WF5CIN A MTHFR 21K C677T 248004 TT 2iA R B8 L I IR K T B T 24 A AT AR 7, Jfxd
BRI 78 I SRS o A W SR B, uRPL LR RAMAS 0.5 e MR (FFEE 2 A H)n] 4G PRI HCY
WRE[33], 7 HizWirfs HHCY A1 MTHFR [ C677T 548 4l-& 74 1) RPL Lot AE 34T 7 B M RV 97 5 1)
TErE R RS [34]. 2017 FIRE KA (A2 HANG R R TR pR A ERIGTE R ) BRI H R B
AN 7 %, B H ER KPR MTHER JE[K C677T 4614 TT 44 A, HHCY 75 B0 1 b0 -2 #h
Fe R EHE K ] [35]. 4R1f0, 2017 4F EHSRE [ RPL 236 Fa (211 HF#R Y, Zi & MKh 78 i 70 & - R ]
CATRB: #2285 b, (B ARIE B L 0T LATABS uRPL & MRS %5 R BB = 78 70 II6IE B2 240 4
BA HHCY B RIS Wk 50 20 5 b iy XUSSAF DTS AR08 CFE RS R 1Y) RPL 2 M I A HEFE AP 78 i
FIEER, AR FEEX RPL AR (015770 B i R b 78 75 B A AR DG FR 1k .
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