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Abstract

Objective: To analyze the MTHFR gene C677T polymorphism in 244 pregnant women in the Third
People’s Hospital of Yunnan Province and to analyze the rationality of folic acid supplementation.
Methods: A total of 244 early pregnancy women who received folic acid gene testing in our hospit-
al from October 2018 to March 2019 were enrolled. The MTHFR C677T genotype was detected by
TL998A fluorescence detector to compare the rationality of folic acid supplementation in women
with different genotypes. Results: The mutation rate of MTHFR C677T gene in early 244 pregnant
women was 55.3%, 109 cases were rationally supplemented with folic acid, accounting for 44.7%;
the proportion of CC combination supplement was the highest (62.4%); TT group was unreasona-
ble supplement, the proportion was the highest (96.2%), and the rationality of folic acid supple-
mentation in women during early pregnancy was statistically significant (P < 0.05). The genotypes
and alleles of different age groups were analyzed by chi-square analysis. The results showed that
P > 0.05, indicating that there were no significant differences in MTHFR C677T genotypes and al-
leles among pregnant women of different ages in the region. Conclusion: Reasonable supplemen-
tation of folic acid in women during early pregnancy can reduce adverse reactions in pregnancy.
The MTHFR C677T gene mutation rate in women in early pregnancy is high. The folic acid gene
test before folic acid can guide the individual supplementation of folic acid, and effectively reduce
the adverse consequences of fetal birth malformation.
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1. B

B2 (folic acid, FA, WEEEARER), H4 442K B9, /KEME B g &, MR K A5 2
I, AE A R R G A 4E AR 2K B12 MAER T, T VU S B2 (THFA), THFA 5 — Bk B4 (CH;3+ CH,.
CH.CHO %5) 45 & Bl DY S TR Gl , A5 33— B 7, 5 W A R0 I8 AR 1 1 FF4 5 i » 138175 5 i DNALRNA,
Z 5R AR WM A A A R BB R G E R[] HRENEN LA &R,
R AN 78 77 B A B SR BRI NI AE . MHERAE/NEA S WS BEGS . WG T ARE. BRledk. SAmk.
YN, WEEEYhEERE . HRIEFATREGETK, MG 6, BRIEEREBUR), Ko KEE
P, BT DL AR ZEAE Al N B ) R AR W I R AR ME Y, MO IR AN 78 0 iR I 2], HHEIRE T
RS B W, BIET NG, B SR R&EERE T S8R am it igeb . tih, IGLEKK
H, AL 7 5K Al B A FREE e 2 5 6 )L, BUERHA B SRR E R, &A%,
T A 22 B I B e = B RS 3 I3 S 3R J LI T I R Rl 2 — & BRI R = [4], PRI 2 40 % b e R A
WL EE R,

RIRBRIERF . B B KR RBOERP EERE . SRR 2 DAY A P RE AN 2 2R 2R
F G- L- 13 2 R 2 B R 5 = S S R g B IR 6 S B AR IR, & R ME AR e, 25 5 R B AR
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JEm[5]. DNA BIA RS DNA 1 H AL FR IR IR AR 5, BRI AR P B = RIS, 2> M AH
X DNA &%, #ifFERIGKE RE6]. MRS S5ENZMEZENRG, &3 NEAREMERE
. HATCA 2 SCIRIER T iR = 2 S8R ) LI & B BUE(NTDs), #haMBRAE TS NTDs &4 K
B2 [7]0 €2 BRI 2 G B i i ) v 8 U e 2 B 70 AN G R T 3 R M G i =5 LA AR RE 11 AR B b 78 771 400 pg/d
(8] Z RSN 70 T T~ 2 U0 SR U A DGR AT 3, 17 B ST 0 a5 B A R AT b 70 R R Ak 22 22 )T
FRRBT I 5 17 22—

P DU AR IE 5 MTHFR C677T A1298C FIER IR & ik J5 i MTRR A66G =AM i 2 MR
FEAR AR AR AP 0 S BB [9]. MTHFR C677T 7 55.(C > T)RAE RN R IR A NIE R, WIS
PERAEAS, Hop CT BRETEEZE 65%, TT FEZE 30%; A1298C 4& MTHFR 3R IDH Y — My A, %
RAWG B AR L ANER, 6 T(AC) KBRS R B2 83%, 464 T (COMEFERE 61%[10]. MTRR 72
— PP R E A SR, RS4RI AR & B HE PERAS, R ERR AR ) R RRIE B EE A
WYEH, ZEEmIDEERN A66G ZHMS FH R AR BENEER, MIEIE KRR, SHPmER
A BB PERRAR, BT R MTRR 1) G 5507 H 5 i [F) AL e R URE A DG 11 ] H AT G TAE BRI 42 1)
WFFEATSIFARIATT,  Her 5G H FR A 25k R Y TR B 7 e 22 2 AT I ) /2 MTHFR C677T. AN[A) 3 A Y
(28250 H AN 2 S R PR e SR B AN TR, DI R SR 2 4 i3k AT I R R FH R 0 PR S DR R I, 9 P 1R
FIFHRE I B 22 AT, AR AN N BRI A% A AR D 78 AN [ 7 2 1 7R

R SRR 2 A%, ARFAFTRIN H 5 FE BN E, S B0 BRTE A 4 1 11245k
FEANTR], A I 2t BT 7 280 B A1 B T K P 7 0, S R 88 o A 0 S R 1 ) v R A W A DG S (R 2
PP BRI BE A7, HETT N 2 A L MR 78 I BR B2 A & B AR 4

2. EMEFHE
2.1. MREMR

AHF T A FAC AL [ = AT JEEUE 2020 4F 5 H~2020 4 11 HHIRIE A S = ANRER
HEAT I BR AR U 3L RS R AR AR 1 £ 3% 244 91, 20 6~13 A4, “TIIFEHS 27.8 £3.6 £ INbRifE: 4T
ORAcME, 22 6~13 F, Ff% 18~35 A%, MAMER. HebkbritE: 22/ T 6 AsRT 13 &, Fi#/h T
18 KT 35 A%, KRIRAMER.

2.2. BEELEE
FEANFENGEAEE, NWEEH: £, 2%,
2.3. I AZE

2.3.1. MR
ALK REA A : 2~3 ml k4L, F—kPE EDTA PitRiE A5 E KE, RERRET 4°C,
PRAFIS (8] /N F46F 24 ho

2.3.2. WIEFZEE
75965 T 4422 (DFMH, Digital Fluorescence Molecule Hybridization).

2.3.3. MR FIFLEE

WA RBRA R AL R LR W SR e A A & R R E ) 1 x NHLCl.
IE: BRI R FEHE R TL998A).
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2.3.4. ML E
AN 1 mL 1 x NH,Cl TRASFE ST R bR AS AT TACHE . BB O EE£ A, A 30 ul ZER4iftk
R, AR . HX 2 ul 24k JE AR I NI I B ARG, ATLAS I

235, GIHEHE
KM SPSS 17.0 GEit-Hft, XS HadAT gt A8, THETUR BI(x £ )30, R thak; 1HE
FRHLECRA 2 %, P<0.05 AZEFHLGI L.

2.4. MTHFR C677T R NHEETIE

AR I 5= AH DGR R [ 120 v 6] ] 52 2 A 1Y I iR T+ 22 E BRFA 4E i (2017), FR&S AR IE BT iR
2y RS, HEEE MTHFR C677T 3 KURAR (i fa AN B, BEURAT 3 A FF A4 AR 1.0 mgd ™', 725
R FLA RAN R 0.8 mg; MTHFR C677T AL a5 5 ) fes NBE,  BEURTT 3 A H a6 #h 7R
0.8 mg, 77Ja EMFLEAERAFEHER 0.4 mg; MTHFR C677T FER K528 HAR /G A#E, #M7EH PR 0.4 mg &
WFLIAZE TR A AR B S ZE LAl RS S R A AR R A R B12, [RIR S 4EREE SR
(R R, Ik BAR HER BR I 245 7K P

3. 458
3.1. HEREREKENE RS THER
3.1.1.CC. CT. TT EFEB T Hh&E oh
(1) CC BRI, LIl 1: chl JEiE th 2R i I IE AR BOCMETE 28 Zedy, D90%EIL 8100 247, HAEH

HULE] 40 EANHIEE “S” BUFEE . ch2 JHIE M 2R AT IR IR EURMETE 30 /24, PGME 4000, HIEHA
Bk F 50 BT A R IFaE A, MBI R, CC A chl MBI E T ch2 @i h 2 B TAHS I .
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Figure 1. Fluorescence curve of CC type

& 1. CC BITES e Lk E

(2) CT BRI, LI 2: chl d#iE 4k 5 ch2 i 4k AT G BT TE 30 Zidh, ch2 Jdis M2
JelEIA 8300 £iAi, HAGAEULE] 44 AR AR “S” BARE . ch2 Wil 27 Jaliik 6300, HEHEL
EE 50 A RO R T . WEFTR, CT A chl M2k @ T ch2 M ih 2k H AT A
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Figure 2. CT fluorescence curve

& 2. CT BUZT e phLk &

(3) TT AU 2RI, W 3: chl dIE LR 5 ch2 JHiE dh £ Ee i ISR EUHR7E 30 £ 4, chl s M2k oe
FAHIA 5000 /247, HAGAEOAE] 50 £ AR I iaFa e . ch2 Wi th 2k 7 e fEik 5500, HEME 2
IEF 50 B IFAR R A E . PR, TT A chl 3B 2K T ch2 EiEdhZ H CHT I A .
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Figure 3. Fluorescence curve of TT type

& 3. TT BB

3.1.2. MTHFR C677T E£EBFE S 7

TEATAINTE 244 ) 4 Uk 1E 2o b, MTHFR C677T 7 A 109 4 CC 114(44.7%); 109 5] CT %4(44.7%);
26 % TT %4(10.7%). MTHFR C677T KRR 135 $(55.3%). 34T Hardy-Weinberg 38 4% Vi ke %,
P>0.05, UtBARHAZER B AL P10, TR AR RSB RNE, W& 1.

3.1.3. FRIEZEAFREAALHERIFTESEEER
JEE MTHFR CO7R7T JE [RIRG I, AT LA M A 32 - BRI FHRE 77, T AR 5 IXURS: v 0 S22 508 v 17 b
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FFIE. MR MTHFR C677T JERAGMIIE R AL 43 CC 41, CT 40, TT 4, ARHEIE RS I s 175 0 K
FEMERTT &, A0 AT AN [ i DR B S O 0 2o R AN FE I S BRI . 244 BlBE R R 2, & ERAN R R
A 109 5, Fr i bl 44.7%; CC A3 R T o LU B 53(62.4%) s TT 4G HAR 78 B o b A e v
(96.2%), ZERAEFIFE (P <0.05), W#&2.

Table 1. Comparison of MTHFR C677T genotype distribution [n (%)]
& 1. MTHFR C677T £ ERE 3L n (%)]

PR S VAR PR Y
cC CT T cC CT+TT
YRR IHA % 109 (44.7%) 109 (44.7%) 26 (10.7%) 109 (44.7%) 135 (55.3%)

Table 2. Comparison of rationality of folic acid supplementation in early pregnancy women with different MTHFR C667T
genotypes [n (%)]
% 2. MTHFR C667T B £ E B TR F A LB FE S IR LR (%)]

FE R el A it P
cC 68 (62.4) 41(37.6) 109
CT 40 (36.7) 69 (63.3) 109
P<0.01
TT 1(3.8) 25 (96.2) 26
it 109 (44.7) 135 (55.3) 244

3.2. NEEREFRIAEZ MTHFR C677T EE 5% 18R

BUEE R B 73 3 NERY AL, AN RISE RS AL JE DR R L S5 67 JE DR 43 )R AT R 05 i, 45 5 P> 0.05,
Tt B 1% Hh X AS R AR RS B B S 0k 15 %2 MTHFR C677T K B AIAE A B R TE I B 2 5%, L% 3.

Table 3. Comparison of MTHFR C677T genotype distribution and age (%)
= 3. MTHFR C677T £ EE 753 5 F I LR (%)

FE PR 7Y AR
W
ccC CT TT &t P C T P

<25 21 32 8 61

25~35 87 76 16 179 74 (60.7%) 48 (39.3%)

P>0.05 250 (69.8%) 108 (30.2%)  P>0.05

>35 1 1 2 4 3 (37.5%) 5 (62.5%)

it 109 109 26 244

A) ~

4. ¥1ig

MRSk Z ARG i W, JEH R 2t TAE R IR B R % TILRE & R AR AR AL, O R I
REWHHEANZ . IR BRG = 251 IR L2 SREA(NTDs), X MR AR L 2538 FTIEsE Y, A
WA BT FUIE AR YR Loh 7e R T LATIES NTDs (& 4:[13]. NTDs & —FH ILIKHTE  LSe R, —
FE R AEAE R IR A AR 22 8 R e IR 3 P 5 B2, 22 WL JEN LA AEARAR A i FE R MR E AL 7 X NTDs
kAR I IR TR X [14], NTDs P2 E 520 1B AN A MR IR AL, Db A 14205
—EMEA . ERTY NTDs 75 1 thA 225 3R 2 7 F /N RR Fr (A 22) T AR 2R3 P IO ROR [15]
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MTHFR {F g B AU A0 [R] B~ e S B2 (Hey )i 2% v 1 G B ARITG , 4B K7 148N Hoey IR S AR AR,
HZAFESZ M, 2F Hey TEARNIIRETH G . ZRIA S MR T Hey Sl JFR MR . B,
EARHR LR . SRR, SERNAKAER —ERRR[16], H TSI IE R IR RN 2 H
Ko HAETCRKIMAZKK) MTHFR J K 2 502 7 94742 2 AN RARAL £(, Ho MTHFRC677T (C > T — i
WRAE, A GGG R A S, M3 Hey FIARUFERS, ‘T2 HHey MUAEFAMEHER M4E. A HF 70K A
3% Hey M SR, A ER G & B, R S AH A ) LA S fh B 00 RSk vy, 7= R AT 30
MIRAERERE[17]. BRILLIAN, BFFTEEI, M3 Hey FHEa SEARITYRSE R, W NTDs. JEIEH. %
RAE O . R MR S R R 25181, AN HHey dB BRI B G 25 L O LA Gt 0o )+ g UL
JE 2 BUBERRTE . PR RG  1BYEE IR B BB AAE B VIAHOC[19]. AW 5 MTHFR C677T 2
[R5 A8 ) LR A7) 7 5 NS 55.3%, 18] 7 MTHFR C677T & RIZEMESRIA Lo b 8 A Rl . AN 7T s
MTHFR C677T ZEH 4 & %74F TT SUFRA R R~ JEha. 5. B ) LB O R H A R 26 17
FEMIFME[20]. WFFERI] MTHFR J£[K 677 740 T A3 K2 S rTRE Sk LR 2/ e[21], B
MTHFR C677T RAZ K MK HCY 7KV B3 i1 B % 38 hn 22 40 52 R et 7= B XUz [22], B} MTHFR C677T
FEERI AN b E b e gt 2w R 2 A8 2 0o B R BE N [23 ] X T2 B2, MTHFR C677T R 2 351
T B 386 10 80 0 B9 5 100 7R (PTHD) B9 AU [20],  BEAAS P9 27K “F- 5 MTHFR C677T A1 A1298C KL R B & 7= f5
AR A 905 ST IR R 2R [24]. MTHFR C677T HE R B R T xR ) L5 B sofss 5 LA, b 2%t 55 1=
AEAREWRI[25]. 25 EATR, AR ORIE ZorE i i ER AT HEAT MTHFR C677T & R A2 143 Db ZE (1)

AP I 7 AR A 8 AN A BN 78 R 1) LU AP Rk 55.5%, MTHFR C677T 2 R 4l & 584 1 U Uik 1]
L RAN A G AR GIL 96.2%, Hp iR RAEA L ANT . ZIRECEBOT, ARREELWES
R Et, 35 % DL R 2 A (R A IO ORI 22, W AROR, e I AR I L R P RE A e
B T o B b B A B AR, [RIRHE 2 I0AG L A SRR I R A B DRI, 0 e SR R I Lo
PR AN R IR B A, 4 v 2 BT R AR S 90 U DA B I TR A P AR AP 20 b B2 . R e 2D sl
ZHETEAN R, HERE > 2 5 AR L AE S FA(NTDs. CHD. fH IRZEAIEDS). JE/IE24(CLP)),
R E G LR KK E FE (N AR ES K GERRE . SEUERIT SR 2 3E. i1
MAESE) FEUE AR R E K & 2B AR IUER FHCBTAR)Y ML) [26]. Pk, el R A kil 4
At AR U 3 R Bk A B AN SR BRI AR IO L, R DR A M BN T AR Z A B AR IR

BEE AL SR B, ORI Z (1) 2 (8 AN IR (1) R AR AR AT BT v, {EL ER TG IR R
MR AR R 22 57, BFERAR U (93 & 3R Rh 78 X0 T 38 AR ULATI AR & /N I, X AN A K EE
R BRACI SE R Y, ARYE LR R AN [E A R A s G B R M 251, R0 B S5 0LE
HANAMR, mAMBIRARE, REERMADRE.
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