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ABSTRACT

Maternal nutritional status has been shown to influence pregnancy outcomes. And the elevated maternal plasma homo-
cysteine concentrations have been associated with adverse pregnancy outcomes. We investigated the effects of maternal
serum levels of B vitamins and homocysteine, and the C677T MTHFR (5, 10-methylenetetrahydrofolate reductase)
polymorphism on pregnancy outcomes. In 177 pregnant women of 24-28 wks of gestation, the MTHFR gene mutation,
serum B vitamins and homocysteine concentrations were measured, and their pregnancy outcomes were investigated
from medical records. The birth length, and 1- and 5-min Apgar scores of neonates in the T/T mothers were 45.4 £ 9.3
cm, 7.6 £ 3.2 and 8.5 * 3.8, respectively, which were significantly lower than those in the C/T (48.6 £ 3.3 ¢m, 9.0 *
0.2, 10.0 = 0.2) or the C/C mothers (49.4 + 1.9 cm, 9.0 £ 0.2, 10.0 + 0.0). The birth weight, birth length and the ges-
tational age of neonates at delivery from hyperhomocysteinemic mothers whose homocysteine levels higher than 15
#mol/L were 2.5 = 1.3 kg, 43.9 * 9.0 cm, 35.4 £ 6.3 wk, respectively, which were significant lower than those from
normohomocysteinemic mothers (3.1 £ 0.6 kg, 48.8 3.6 tm, 38.5 & 2.5 wk). The birth weight and birth length of
neonates in mothers whose PLP levels were below the median were significantly lower than those from mothers with
the PLP levels above the median. The 1- and 5-min Apgar scores of neonates were lower in mothers with the T/T
MTHFR genotype than those with the C/T or C/C only when the serum PLP levels were below the median. The 1-, 5-
min Apgar scores and birth length of neonates were lower in mothers with the T/T MTHFR genotype than those with
the C/T or C/C only when the serum FMN levels were below the median. In conclusion, maternal B vitamin status, ho-
mocysteine and the C677T MTHFR genotype seem to have played an important role on pregnancy outcomes. (Korean J

Nutrition 36(4) : 389 ~396, 2003)

KEY WORDS : MTHFR polymorphism, folate, PLP, homocysteine, pregnancy outcomes.

N E

AH o2 JAFolE A FRAAHR 70| o}

A49 120033 49 119

A : 20039 49 28Y

*This study was supported by a grant from the Korea Health
21 R & D Project, Ministry of Health & Welfare, Republic of
Korea (01-PJ1-PG1-01CH15-0009).

$To whom correspondence should be addressed.

AE Ao 48R o gdalF 83 TRAAHQ
T AL AR (UGR, intrauterine growth

restriction),” AAFol 24P 9 AHA 7|83 2L n}
HAeHA] Zg ANAFAE s 1 dhel A gl
A Y et Bl E R oy k) 9A
3 #Ho] &= Ao BuHa Qi

Y5 TRAIAHQ 752 72 AQ2 444 293
%A QR19 Auarge] s AP, MTHFR,'?
methionine synthase,' RFC—1 folate transport protein'®

© 2003 The Korean Nutrition Society



390 / MTHFR 11—1‘]1]-% gzd H]E}-ﬂ B 23w

59 3RAAHQ talel B f14ke] EA¥ol7t 9l
24 52 RAAHQ dabl Hedh 540 a4
2 A3 0%31 7}2) vlER B QEl Aol thAk
ool Q¥ AY NI BAXHQIEZFo| ftEHE FHoR
23A k. TRAIAEHRI diikel Ak velw BEE
vlelq] B, BlER B,, @A € H]ERI B, & & + oH,
olE HEMIEL 4T AE-E T3 TRAZH At §
&S )R> MTHFR #3218} 6779 @71 533
A o)z} A7 T/T FAAEE 7R A 354
AH]Ql thrle]]l Bojdh= MTHFRY &4do] w9 743}
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A H1 0)2 I3 ZRAAHR] FFo] FsErt &
A et

Ha -5°ﬂ% Hlehl B FF0] RoAe A0z dHA
UL, 0] YA F FTEAZHR FEF dAdHel 9
T ]71‘1‘?}. Al F HlER] B 0] gAETel vl
FEE B3 T ATE YA B BA 3 e B

= 24 A5 &4 A% 9 Apgar scores 5ol IS
ol 2'® g3 At 52 JAZATs #bo) vk B
PG a2 FAd FAlRelA viek] B GFSEI7
AxAF} e nxE= JeS& MTHFR 3483 84 3%
AAEQ =53 F-Ee] & A= AY e AAolth
g B dFede A GARE gidos 84 3%
AIZEQl e G vIX]& vlEN] B,, BlEN! By, o
Ab 9 vjEl B, 5 ¥F HENES S48 Y S17A
2H]Q % 9% MTHFR #4x3& 243819 o534 ¢
AR} FR3E By gk
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1. M2TA R OH TA

B d3E 2001 8€elM 20023 2€7kA E thgh Ak

913401]1\1 AR S W Qe Al 2404 28F A}
o]9] QAR Foll B Aol F3r|g Fod YK
18544 EH do g FYHG o] BF A Hej
A Age g2 Hol gAY LA Fof YA 1EY
9] Al FgFo] gl A AT —35—"5%
ARAEel 101 WS B3l AT ddREe] A,
AZ U A3 FAY $£F& AR o5 JAlE
£ 1] Y31, £9A AgE gF7EC2RE A=)
Zh o719 A, 24 AF, 24 A% 9 187 579
Apgar scores, A3 A A Fo} o multiple baby

o, AW 718 47l Ui A5E AU

A TP EE R REEY

2. Yery By

ZAE AR FEAl AWE S AFHST F 3000 ¥
gollA 1087 AREE A 35 Eelst) #4 A7t
2 =70Ce] BABE Y SEAAHR] 2T Araki
¢} Sako?] HMH™& o]&3le] HPLCE ¥Asisich 8%
100 19l 10% tri—n—butylphosphine €% 10 x1& 3
7¥ste] 4CellA 3087 WXE & 10% trichloroacetic
acid (TCA) €9 100 plE 7I8k1L 47C, 3,000 X gold 5
B2 ety EelE 3 el 1.65 M NaOH 20
#], 4 mM EDTAE &-31= 0.125 M borate buffer (pH
9.5) 250 g1, ammonium 7—fluorobenzo—2-oxa—1, 3—
diazole 4—sulfonic acid (SBD-F) &< 100 x1& #7}
3lo] 60TClA 1217 B9 vESAI71E 0.45 pm filter
(HV type, Whatman)® {#}A|71 & automatic injector
(Waters Co, MA, USA)Z 20 u1¥ columnel] &t
™RP,s columng ©]&3}] A, 385 nm, Ae, 515
nm9] fluorescence detector (Waters 474, Waters Co,
MA, USA)E #2315tk 83 FAD, FMN, riboflavin
%E%_— Z23817] 915t Botticher®} Botticher] >
S AYAIA ARE3IGITE 8 500 w1l 522 sodium
acetateﬂ- 10% TCA solution& 7}t & @4l Eelsld 44
NS C Sep—pak cartridgeo] A7 & Xterra "RP)g
columne o)-g3l] A, 445 nm, A.n 530 nm) fluores-
cence detector (Waters 474, Waters, MA, USA)Z &
A&t % PLPERE % 83 PA 58 24387] 9
3] A 200 plol precipitation reagentE 375ty 4
ARglsld A AL 3 ¥ neutralization reagent$}
derivatization reagentE 718l0} YAlEelst AAHAE A
320 nm, A.. 415 nm9| fluorescence detector (Waters
474, Waters Co, MA, USA) Z HPLCE ol&3}] ¥4
slgdct g% gAF 2 vjel B, & PI-folic acid$}
S"Co—vitamin B,; dualcount SPNB (solid phase no boil)
radioassay kit& *]-%3}04 H“?'ﬂ"”‘:]’ 200 p1o o]
dithiothreitol® tracer® &3l working solutions %
7Ft ¥ NaOH/KCN& ‘:6 1_%—% ZA A7) binder
g Yy giaEe 3 39S B oS dual 7 —counter
(Cobra I, auto—gamma, 7y —packard a Canberra com-
pany, CT, USA) 2 #4313}

3. MTHFR S5ATY 24

MTHFR #3x8S £43517] $sle] Aquapure geno-
mic DNA blood kit (Biorad Pacific LTD., Kowloon, Hong
Kong) & o431 3-5A] AlF sk AEell RNase$} protel-

Xterra



nase K A2 F @doi2g A A3l DNAE F&3510 £4
HA7EA] —20°CellM BAeigick 28 DNAE 0.5 units
9] Taqg DNA polymerase (Takara Shuzo Co., Shiga, Ja-
pan) & ARy polymerase chain reaction (PCR)-&
53l FZAIX] F Frosst 59 W o)) wet Hinfl (Takara
Shuzo Co., Shiga, Japan) A3ta4AE x|sle] 2.5% ag-
arose gelolA 71955 AAIEATE 6774 A nucleotide
ol C7F TZ A& 74+ 198 bpoll F== band o
Alell 175 bpst 23 bpoll F70] band7} UERLOH o]of
et MTHFR +4218& C/C, C/TS T/T typel® +

2akgick

4. FHEY

EE A SPSS T2 (ver 11.0) 2.2 FA A2t
o Fg = BFHEAE VeIt MTHFR #3438 u}
E A A gigt ¥4 EAHE43E Duncan® mul-
tiple range test® ARSI AlFE ASEIATE ZAF Y
7o) 5 njell 5 2 3 TN A F£F0) g
PAAHE vwetnzl, B vl 5 2 Y 354
2HRQ TR0 Wl F3gk o)1 g wigto 2 o] &4
AF, 4 2%, Ae7IzE 9 Apgar scores 20)E t-
testE AME3to] AFEIch MTHFR #3xkds g3
HIER] 59 432l ug JAARE B8] 3t
o] o] ARAMEY (two—way ANOVA)-& AAjsta z+ &
AR 77 vjepn 3o e AANZAFAE Student’ s
t—test @ Duncan®] multiple range test® o]&3to A}

¥ AFsA0:
2 4

1. IN°| MTHFR S8ARgL 2101 FHt HIEDI B FUYE X
o STANAERI ZF

ZAL tid QA 18392 Ha A¥L 306
2 Y4l A BMIE 20.7 £ 3.2 kg/m’ 2.8 AP &3}
Rok YAl 24~285 Alo] FE HA | TRAIXEHQ F
=9} vleR! B 4% @ MTHFR 43284 8493 A=
Table 1o #AAEATE AL ddAte] 17.5%7F MTHFR
FRRk FHHAEY Ao} T/THeIN e, Pal Fxt
B2 i Y FEAAER F5E 8.1 + 3.2 gmol/L
2 15 gmol/Lopde}l 13 R AIAEQ 3o &3l oAl
Fo vEE AA] 4.2%At) A FH 2A4Q) B 1)
Bl B ¥E55 4% 43, 2AF g A% F njel
Bs 9% (8% PLP $%<30 nmol/L) 08 B AL

BEEESEE 364) :389~396, 2003 /391
 74.9%%0H, 24 QAR F 5.1%7F QA 29 (6.8
anVL)E, %j_i“g] 197%7}' H]E}r\l_]_ Blg é%—o—i ‘?l'xé
=3tk

2. 2N H

ZAF U 9] daldT= Table 20 JERASITE 3
7 Aei717ke 38.1 £ 355K 0w, AN Qi) 45.5%
7} dobg, 50.5%7F Aobe EALERITE 44 op] AT
Ht 31834 * 534.8 gol3 T 24 AL 49.0 £ 2.7

Table 1. Maternal MTHFR genotypes, and the concentrations of
serum B vitamins and homocysteine

Mean = SD n (%)
MTHFR genotypes C/C 59 (33.3)
cn 87 (49.2)
i 31 (17.5)
Serum homocysteine («mol/L) 81+ 32
<15 pgmol/L 175 (94.6)
> 15 gmol/L 10( 42)
Serum FAD (nmol/L) nozx 27
FMN (nmol/L) 42+ 16
riboflavin (nmol/L) 27+ 54
Serum PLP (nmol/L) 283t 299
< 30 nmol/L 131 (74.9)
> 30 nmol/L 44 (25.1)
Serum folate (nmol/L) 202+ 113
< 6.8 nmol/L (5N
= 6.8 nmol/L 169 (94.9)
Serum vitamin Bi2 (pmol/L) 339.0 £ 162.6
<221 pmol/L 36 (19.7)
= 221 pmol/L 147 (81.3)
Table 2. Pregnancy outcomes of the subjects
Gestational age at delivery (weeks) 381 35
Birth weight (g) 3183.4+534.8
Boys (g) 3240.4 +523.6
Girls (g) 3117.0+545.6
Birth length (cm) 490+ 27
Boys (cm) 495+ 1.9
Girls (cm) 484+ 32
Kaup index (kg/cm?) 1831 1.6
Apgar scores
1-min 88+ 14
5~min Q7% 1.6
Preterm delivery (%) 1.7
Low birth weight (%) 9.1
IUGR (%) 4.7
Multiple baby (%) 5.2
Congenital abnormality (%) 1.0
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cmZ 24 AFH AF BF d o) Ao w2 59
HQ Aol Gtk EA AFH Ao AEE Kaup
A9 B 13.1 £ 1.6 kg/em’E FA] Ao} o) u}
& zele YRR ogit) 38F npuke] zAle) A9k
A9 11.7%%3, &4 AF 2500 g "] AAFo} &
&S 9.1%, BJ A9 (IUGR, intrauterine growth
retardation) & Ve F9E= 4.7%, 7180} 2482 1%
2 AA ZAF QAR F 17.8%7) vlE2RElx] e dala

I}E Bk

3. 2R MTHFR fTIAIE U D% STAIAEQl £Z0] Al
o OjAR= 3%

Fig. 14 AA1E uiel o] 2A49] MTHFR 5328
eobe] 24 A3 (p<0.05) % &4 187 589 Apgar
scores (p <0.005)¢ll #21AQ] 43 mx= R 1}
BT T/TE daliolA Blojd obse] 24 A3kt
1%, 589 Apgar scores?} C/C &2 C/TEQ] alRej
A Bjolt opgo) HlE] folFHow o wgtow, T/T¥9)
HAFelA AE)7)zte] e BE¢S B (p<0.1).

PA FHEY Y FEAIAHQ 23 gad el o
AL 2] A3 A FHtell BERAAHRJIESE (=15
pmol/L) 22 WHE YAF-g} 3 TRAAHQ FF0]
BgoId AR AAANE H)wsl] Fig. 29 e}
gtk A St 15 RAAHRQIEZF o2 dAE QAR
oA Hiold obse] &4 AST 248 AR HF L Zz

2535.7 £ 1338.7 g% 439 + 9.0 cm=2A YA Fit 3
FEALEQ] 0] /oI QAR Blodt olge] &
Y AF 31136 = 628.4 g (0<0.05) 2 F2Y 488 +
3.6 cm (p <0.005)°l HJs) FejH o2 o wiokch A7zt
AN A Tk R SEAZEHQ FF0) Aol o
Aol vls] D3 RAXHADFTE B JAR A &
dxez o &t (p<0.01).

4. AN NIFH T HIEQI B FE QMHBOY OA|s

PN FH Y vjElnl B w59 dAAHee BAE
AHE A3, 94l F4 83 FAD, FMN, riboflavin®} &
3 g L vlEl] B, 5 4 oFsY 24 AF &
A A%, 713, Apgar scores®t A 0% R34
7} Ak YAl FH EH PLP $5E 24 0% A
Solu At gdo] e (Fig. 3.), €% PLP ¥/}
SUARET U QRN Hold o} F 2RAFS
2885.0 = 840.1 g2 = Al F4F 83 PLP 50| F7%t
Boh 599 dARoA glojut ofse] 2441F 3217.6 +
560.2 goll HI3l f-2]F o2 Wk} (p<0.05). 24 ANF
< 8% PLP %0 303 @2 7499 & 4%, 7
7} 474 £ 6.0 cm® 49.3 + 2.1 cmZ 84 PLP $30)
W QAFOA Blold olEe) &4 AlRo] foAoz o
Skt (p<0.005).

Birth length Gestational age

cm whks B 1 min O5min
50 5 40
p<0.05 p<0.1

9 a 39+
48 + 38 |-
47 i 37 B SR
| i

b 36

c/iC cn o c/C cn U

Fig. 1. The pregnancy outcomes
according to the maternal MTHFR
genotypes. abe: different supers-
cript letter indicates the significant
differences (p <0.05).

<18 gmol/L
Birth length

<15 gmol/t
Birth weight

215 pmol/L =15 gmol/L

p<00)

Fig. 2. The pregnancy outcomes
according to the serum homocys-
teine levels.

<15 gmol/L
Gestational age

218 gmol/L




5. S MTHFR RTIAIEL & HIEQI B 259 Y25
8°| BUITLY ORL= FY
Fig. 4= 44 3% €% vek B $%9} MTHFR
AR Faatgel we YAdHs $A3 Rk @
% FMN 53 MTHFR 387F0] Qa8 ule] o2 o
Foll BE 2 £4& ANE ZH, 18, 589 Apgar
scores ¥ &4 A& ¥4 FMN 4F % MTHFR 4

BESEREE 364) :389~396, 2003 /393

scorest QAIFRES] ¥4 PLP %3 MTHFR 3%}
Y 9 5 7] 2919 A3 ARG o5l s wi= A
o2 YePten (p<0.01, p<0.01), g4l Zuke] PLP 1)

Tro|HA FAlol MTHFR f-32H30] T/TH]] YAlRe)]
A glojd oFF9] 18, 58 Apgar scores7} Ao

4 W@kt (p<0.05).

AR F 7 AR s akgol Jato] TS W A 1
o2 yepgrh gal g9kl 4 FMN $50] F7kt v)wt
o[ FAlel MTHFR #3AF&o] T/TH Yaldefx] & ATelME Al FH 2AlY X vjell B 559
ol o}F9] 14, 5% Apgar scores7} #9240 ® B  FRAIAH4Q 4% 2 MTHFR $3z80] aAAT| |
ko™ (p<0.00D), B4 A% 9 fYAoR o ¥A A= 9L BXskuat sk 7 A3, QA FRAA
UERRTH (p < 0.05). ¥AHEA A3, 18, 589 Apgar  HIQ! 3L 24 oF2) AET A% D AYer|7io] A5t

kg cm

35 50

p<0.05 p<0.005

45 -
40 1
<median = median <medign 2 median
Birth weight Birth length Fig. 3. The pregnancy outcomes
according o the serum PLP levels,
cm
10+ p<0.001 Serum FMN
50 <median
8 8 H > median
9 9 £
o] aQ =]
g g 2
< <
c % ug_n 45
€
= r)
. . 0
c/C i 7 c/ic cn 7
10 k- p<0.05 Serum PLP
B <median
8 3 ® = median
Q Q
2 9
g 5
o
g g
£ c
E E Fig. 4. Comparison of pregnancy out-
comes according to serum B vitamins
concentrations by MTHFR genotypes.
s TR : abe: different superscript letter indi-
c/C cn i cates the significant differences
(p<0.095).
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< R Aoz Uehten, 83 3RA2HRQ 50
15 gmol/L o}d2E 1ZEAIAEHRIEZR] PAIFM
oyt o} EA AIF (p<0.05) 3 &4 A% (p<0.005)
o] gty A7) ¥ 2 Ao YeRdth (p<0.01).
3 S PAIAEHQl 4°50] adverse preghancy outcome
o] Fo% AsHA It 5 e AR AANE bt
NOH,? Qaledd 145%S oz 9N FHE A 3
BAIAER) 27 A4 ARele] daaAg S Ay,
Al F A STRAAEHR $F0] 7.5 pmol/Lold]l ¢
AR el obgellA] AAIFo} (< 2500 g) E FAto}
24 v)go] foFeR 9 Frhs Ru% AUTE® 40~
424 452 g ZRAAER] 78 5EYFE W
o] o|g9 #HA galdHele] FedE ¥H¥Y Horda
land Homocysteine Study®ollXe 8% THAIAHQ
Fol FE75 ATl EARE 2t FAHE0) 24
48%%} 38%H Bl F7HE Zlo® bt F3g o] AT
s A TRAIAER] $F0] 15 pmol/L ol dalF
oA ejuke] 2714k (abruption) 93] 313%4 o &
yi4= S-S el

AT A0 249 83 3IRAAEHR FE0) vt
AsHA] 2ot JAZdz 9 A FEE fddo] vk A
T A9} R|sh= Aot Ak RaAle] TEAIAHA
FFo] YA n|R= Gl B 71HOR TEAA
H 557t it 9% dd 23S s AA &L
SRAIZER ZA) #2E MK oFF) wA A &
t}. Khong §°92 YAIR 149 F 1IN AHRIESTS
7 AR EellA o] leS BES T, Al
@712) 34 9739} AF endovascular trophoblast
o} AZeHNE FHe gHFTE BASo, of T Ak
B3 JARNE JAFIr sAHGTE Bust
. B F RERAAERIEF o] upEAlER] 5 <

7} B3t ¢ 3 TAIAHQIY remethylation® A3}sh
2 methylation @ DNA Aol Jae v)x A 23
7389 Hlo} 4o JFS £ F Az sgien”
Chambers 2 QA & 249 dF FRAAHA 55
o] & B AIME] &4, smooth muscle cell®]
A7 A8 2 NO &4 7asl 22 83 7153l
g opN7]Z, o)& U3 H¥EY TS e} ASE
wEro 24 QA Aol JEs mRtka st

G TRAAER] FFo 9T A= 417 9
MTHFR #3718 388 Edwo] gA] vigasR] &
3 AR} Bo] Qe Aoz A A gtk Alfirevic

9L T/T¥S MTHFR 82 Ed9o)7t A 49
BluldgAldel et 93o] 5.08 ¥k o8 ¥
FIRAXHR 52 C/CHot C/TH vla] 1 &8k
3 B8R Gebbardt 579 AFAME C677Te
A1298C9] ol3AEA] Eqiio)r} FAlel Qe 79 Ht
27199t A AFol Eokaa sileh £ AT
NME T/TERU PAFNA gohd okge] 24 A% (p <
0.05) & 183 5389] Apgar scores (p <0.005)7} C/C
22 /TR AT Blolid ofgel vla] f2zoz
Wtth MTHFR 2218 e] Eddio] 9} npgalslz] 23t
AAATHEE] BAGLE QA F IIRAAEHJISTH @
dslo} 9l Aoz BATE? gyl MTHFR 3
Zke] EdniolZt e A ARR AES Hol: A¢vt
Wk, AxEE (preeclampsia)-2 HolE JAIRS] nlg
o] B = B1% ek

Y ZRAAEHR T2 FTE v JFE 2R
HIERI B ddesl dAARE & A7, 9 I ¥
PLP #=5£0] 3713k vlTil AR elA Hojyd okF2]
A AT <005 Y AF p<0.005)°] FYHe=
33k, 58] MTHFR #4A&e] T/T&eldA 83 PLP
FFol F203k vskl JAlFoA glojyd o}Fo] 18, 5%
9] Apgar scores?} 7P @8-& @it (p <0.05). vl
Bl BiE QA F 8 50| AR 84 nlglmle
2% Schuster %2 Al $ 242 3 wlg B,
0] WAY eI B, AFZe] F58 galFelA H
ojd o}7]19] Apgar scores”} HIEF B, G¥AFElZ} BAF
Q1 gaiRelx Blohd obgel vig) ¥ usltia sk =
U JAEE oz gt ok 579 AT 9A Bl
8 pyridoxal £} o719 &4 AT P A
AZF Jehg 2 A7 A9 fAkE 295 Btk 53]
PLPE0] FX1L vlHto]¥A] FAlo] MTHFR 3d413e]
T/TH FARN A glojd o}5-52] Apgar scores?} 7}
2 dskon] do|eE A egten) dal Fuke]
83 PLP ¥57} 373 vlelas T/TEA dArEe)
83 IRAAERIO) 7R 58the A (0<0.05) & Bot o
Al Z9) vlelnl By doklEl: 2AY 83 SRAAH<Q]
FEo AT viX 1 QAR AFE F 4 e o=
Atg €} PLPE= BIEF Be2 A4 eZ cystathionine
synthased] ZFAE FRAAH<Q Al #ostn), THF
(tetrahydrofolate) & 5, 10—methylene THFZ H3HA)7]
£ %3 9A PLP7 o™ Z 71X AF-SoA ]
B}l B; 230l ZIRAZHJIEZTS oPA)7]9 o= ¢!
3 vidlsA] 23t AAFHE oAtk A& BT

e o



= 0
[puw. Ol:!]}\\_]_

AetH? =gk Leena® Ak} HlEl BoE
FAl BERE o nZFAAERIESS 7F Al
A 24 AFY e 7S 5 Asioka sl

E. /gfﬂ é:’,} 5;‘4]9,] H]E}_D] B, Odo]:}\l—EH.‘:; o]A]@;T,]_oﬂ
Qe FA Rokoy, T/THY YAReld d3 FMN 4
ZFo| ¥& 79 Apgar score®} 24 Ao] 71 ¥ A
o=z vepgth vlEl B, FAD 8|2 MTHFR &4-9)
ZFAT olgHth B8 A riboflavine] ZFE
A MTHFR f4:8] 84o] Zr4s 1 7] 5—methyl THF
ool it ARE Aor P AFETF oA
¥4 vlell B, "101 C/TE && T/TEY A
g3 sHAAHS % 29 dose-responsedt #A
7} ol BuEgeh 2 Ageld T/THA QAR
3 FMN §%0] 703k l“&‘ﬂ Py «l Y3 IRA2H]
ol 0] C/CEHQ YR 52 , 249
vl B, godels 83 L/\léﬂl‘ﬂ —’T—ir IR P |
ol FFEE vAE Aoz Al

B AE A3, 4N 2 A TUAAEHR RS 24
o] ¥4 A FF A 20 AHBAE B3ln (K& Al
ABHA) g Y3 AEN A3 g= ~0.442, p<0.001),
£3) MTHFR #4839 45345 53 83 3%

Al2H QY & AR A (p<0.001) 22 JeREEo
T ETa @Al Fhke] 8% At ol bE Jadn
= AP glE Aoz veidt, gAaw 249 83 4
Al FRet YAl AU E BAE ¢k 5o A7
JME A Git s AR €48 AT Y Apgar
scores® TA7F QI.0H, ol= H At FdEZ) v

2220, O

WA F5 PARZ o 3I%17] WEolgn st
St

oo Aze %‘—fﬂaﬂ o, JA Fyke] wielwl B, %
HIER By goldEles fAaR2l MTH R #3213 o
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