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Maternal smoking and polymorphism in
the folate-metabolizing enzyme gene 5,10-MTHFR
affects infant’s birth weight

(BAERREICEE T RTTHORM & EFRAMBERETFZH L OME)

Background: The complexities surrounding the aetiopathophysiological procésses
associated with infant’s sub-optimal birthweight owing to the short and long term healtﬁ
consequences has drawn enormous epidemiologic research interest. Adequate maternal
folate status is an index of optimal fetal growth. Conversely, tobacco smoke depletes
folate and impairs fetal growth and 5,10-MTHFR 677TT homozygosity is also associated
with low folate status, we hypothesized that maternal smoking in the presence of 5,10-
MTHFR C677T and Al298C polymorphisms may adversely reduce offspring’s
birthweight.

Methods : Participants were 4121 native Japanese mother-child pairs drawn from the
ongoing birth cohort of The Hokkaido Study on Environment and Children’s Health.
Data was extracted from the Feburary 2003 to March 2006 recruitment. Biochemical
assays of first trimester maternal serum folate and genotyping of 5,10-MTHFR C677T
and A1298C polymorphisms were obtained using chemiluminescent immunoassay and

Tagman allelic discrimination assay respectively.

Results : Maternal mean serum folate was 17.4 + 7.0 nmol/L. Prevalence of low folate
status was 28.4%. Use of folic acid supplement was positively associated with folate
status and users were more likely to have used other forms of nutritional supplements
previously, AOR [95%CI] = 10.9 [8.5, 14.0], p < 0.001; had previous sub-fertility
treatment, AOR [95%CI] = 1.7 [1.0, 2.9], p = 0.034; higher years of education, AOR
[95%CI] = 1.7 [1.1, 2.5], p = 0.013 and higher maternal age, AOR [95%CI] = 1.8 1.1,
3.3],p= 0.031. Active and passive smokers had reduced folate levels by B [95%CI] = -
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1.6 [- 2.2, - 1.0] nmol/L, p <0.001 and - 0.7 [-1.2, - 0.3] nmol/L, p = 0.001 respectively.
Moderate smokers with normal folate status had reductions in their infants’ mean
birthweight by 79g B (SE) [95%CI] = - 79.1 (30.3) [-138.5, -19.7]g, p < 0.05, while those
with low folate status had infants whose mean birthweight was 106g lower compared to
nonsmokers . B (SE) [95%CI] = - 106.7 (40.5) [-186.2, -27.2]g, p < 0.01. Passive
smokers with low folate status had 46.5g reduction in mean birthweight B (SE) [95%CI]
= -46.5 (20.0) [-85.7,-7.3]1g, p <0.05. 5,10-MTHFR 1298 AA was associated with low
folate status. Smokers with 5,10-MTHFR 1298 AA genotypes had reduced mean infants’
birthweights by 107grams (95%CI, -180 to -34, p = 0.004) and the reduction was more in
male infants by 117grams (95%CI, -218 to -15, p = 0.025).

Conclusion: Matemnal 5,10-MTHFR 1298AA genotype may be associated with folate
impairment and may interact with tobacco smoke to decrease offspring’s birthweight.

Male fetuses seemed to be more responsive to 5,10-MTHFR activities.
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ARFFRITERE, MPERBRE, 25 CICERRBERECTFSEOMERFRR LN
ITNORERIFNRROHBEREIIRITTEEBICOVWTRHLESDTH A, EMAMESET
#» % 5,10-methylenetetrahydrofolate reductase (5, 10-MTHFR) & {& F 677TT
homozygosity 72 H ONTBE I M FEMEEET & MERHDEBEShTEY, HiEE
tL 5, 10-MTHFR C677T R° 5, 10~MTHFR A6T7C {*AE T COBYEIZIRRBTILADEE L5215
EDIRFRIZTDWTHRIEL T2, T — ZICHOWTIIREETHTO ok — M3 (B L R
FRICETAILMEERFT 4] (220034 2 B~2006 43 AN LI EF 4121 4 LD
HH L7z, BRIIUTOLBY Thole, SHIEFD 71. 2% 1T W 2 ML PEHBETH
SR, 28. 8% TIXEKEETH o, ERRY 7V A MRAM PEREBE L& - 8E
Ny, BUE, ZTERUE, EEH, 2O CREHET VANV H FERBEKT & EERN
bole, BERY 7Y AV MRAFEERRE. &8F V-2 LN EFE & BEED
HoTe, BB LTI, EIRATIX 27. 4%, ERFIT 11. 5% DR AR D b,
EVERR, BEBL-UV, FIER. 2504 1 B 10 AT OMRMER N TERIC L v #k
BT 3EAmIRBH LN, EFMPERBERREZRICH LT, EFDFIERRER
JEMER CITRHAEREIX 79. 1g <, (KM PERREMIELRE TIX 106. 7g 8o Tz,
F K PR B S B ASE TR TlY 46. 5g Bho o, Y U XV FRAER T
BELTWTHHERERFR RSO TERRBE CH) REHAKREDRELTWEL, A
BEOL~JVIZIZZE LR o7, 5, 10-MTHER 6717 alle B XA EKGFHNIC ML EEFE
BT LEENDHY ., 5 10-MTHFR 12984 alle A b M HEERMEEKT L BEENH -,
A1298C ZRUIHARERD OMIERREAF CRAP o LR REE CIXEHARKE
107. 0g WA L BAER H -7, BRICBWTIZL Y Z0BBIIHEE LRV, BHAKER
116. 6g BE< 72 oz, 6TTCT {RFIEMR TITML U CIRHAGKE 36g ML BEENHY ., BIR
BV TIIIERE 677CC RABEMRICHL U TR HAMRE 90. Tg M EBENH -, Thbm
REREPEICBFEEIT 5, 10-MTHFR 1208AA IEMRZ LEENRH B LR LI, £z 5, 10-
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MTHFR 677CT I3FFEUERIZ & > THAEKERDICE L TFEITH D45, 1298AA (IHEL O
HEERICL YV ROMAFRESZBLO S TR LER L, EDICEBBRTHE L, 2hbo
LT T T Wl EEBALMNT L,

FUBEIFETHIALEERE, BETHIELEE, EHHEFT. ABREERLVIC
FREFOIEABTORMBUC LY FAL 234 1 A 31 B4HT 10 K 10 40 & 0 biEERZEE
ZERRRGORE 5 M@ I 2T 60 HEICbo TiTRbhiz, BEEIXATA K
FRWT 45 R, HIEOE R, BW, Hik, BR. BEOF SBERFIZOVWTERL
2o D%, BRIGEI TR,

FE#SBI Y RHAEERWDIZE LT 5, 10-MTHFR 677CT I FBFEOTH B DIT, fAIHK
5, 10-MTHFR 677TT (XFEMEEE TII TR TIRVWONE DERINRH - T=, BFEHEIX 5, 10-
MTHFR C677T ZEIOEBIIMPEBREICREIEKTFL TS, ERBRRZIREIL T allele
¥icHEmMT o0, BELRD, S ThiE, 677TT homozygosity dift HIERLIRE % &
HIE T &5, 677TT {RAFEEEE 1L 677TT BB % b > T LT H M P EREE > FEHROIC
FTEOLIOBEETH > -ATREMNRE X b5, 677TT homozygosity IR TIXEER Y 7
UAVMRARETEHIIMFERBELRDAILERDAD b LAV ERE L, FR
BN OITERBERED OB FELZEA L0 i & 0BRNH o7, Tkt
LHBBIBRFERZE OBMERESHTRALTRY, BEREE CORERELBICHE
LTw3aE&hnTwnwd, LAL, gold standard i35 b-oTCru<w b /5374 — 235D
ThdEEE L, ERERENLISEO X 5 RERICET 2HROFEORKBPLFITIL -
FEE. BUHEBFEOHEMTHE2 A V2V TIRBIIBAERICOVWTIH? & biz, kD
HET—< L LT EARIEICHERHDZDON? T — VRKIFE L PBECHELE XD
N5 M. BIEFOFEZON? EOERMRH -7, Zhicx LEFEEIL. ERIIRELR
RS ZIINEDHMETHY, & NEBEIZHATH A ENIELABNAL IR -7,
EMROHREAEEETFTHORER LWV RAOKXERDFEISFEORBRBEEREICHLRE
REBERIZLTNVD, 74V ) 7 TRIERTORAMAE L, B EINIERIZ L TEA
LERY Y AL MBRFTENTWS, LR, HEFOERFEEICEL X, B
DEFRVBH Y, SBREBREINZTERLLRVEIEALESVEKRGHZHET—~TH 5,
¥RBRLEECH > THLERFICEATIMAEEI—RHERD S20HY, v ansTI7T,
HIV, RE~E /0 U UER ECET 20 FEEFMIFERIIBRICEAITRbATVW S L EZE
Uiz, BEERE» OITBREICHE U CHEERROBBIZOWTHER LI DB H
o, BEEIZINICHL., ZOAIZOVWTIIEER L BE=aF U BHER LR T
HAOTHE LI, SEHOBRTCIIRERDo =N EREEEEICEA L THO—FE LT
AT Lic & 2 A, HIRAERIFHAREICADEELEZ TWH EVWIBEREEL
BE L, 2O ICHERFIBEEREOHEAEMICK L THESOWRFERZ b IR
T—F R ERICEENOFEUICESE L,

AT AR OMRAE & EEL (S EESR 5, 10-MTHFR OBEF LRI M hEERME 7 & N
BOHRAEKRE~RITTEEBIIOVWTHLMNI L, KM TIRIEOHEGERIVNEZ o
TEY, FROVWDLWWEHAFREMBBEIN TS, LT, KA TIRHEOHAE
KEHEMERTIENPEBORBELEZLONTRY, KHERRITISHOERRICET S
MRIZETHIENY TR BREFRECHEMRTIZ L8 HF S5, EEE R
INbEELLEML, BEENEL (BER) OFMEZTAIQONERSREREETDDH
D EHE LT,
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