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Folate Consumption, Serum Folate Concentrations, and
Plasma Homocysteine Levels in Female Japanese
University Students: Observations by
Methylenetetrahydrofolate Reductase C677T Genetic

Polymorphism

Abstract

Background

Associations of folate with neural tube defects (NTDs)
have been reported, and the reference value of folate was
first noted in the Dietary Reference Intakes in 2000, in
Japan. Then, the Ministry of Health, Labour and Welfare,
Japan i1ssued recommendations as follows: in order to
reduce the onset of NTDs in women planning pregnancy,
400 pg/day of folic acid from so called nutritional
supplementary food should be consumed in addition to
dietary folate consumption from more than one month
before - 3 months after the gestation. Although 15 years
have passed since 2000, no reduction of the onset of NTDs

was observed.

Recently, the relationships of folate with atherosclerosis,
dementia, and cancer were reported, and the importance of
consumption of folate was recognized. It is known that

folate metabolisms differ according to



methylenetetrahydrofolate reductase (MTHFR) C677T
genetic polymorphisms. In Japan, few studies have been
conducted to investigate the associations of folate
consumption with serum folate concentrations and plasma
homocysteine (pHcy) levels according to MTHFR genotype,
and no randomized controlled trials (RCTs) have been done

using folate-fortified food with probiotics.

In the present studies, we recruited female university
students of the course of nutrition, and investigated
relations of knowledge of folate and NTDs to folate
consumption. We also conducted studies using
Bifidobacterium fermented milk fortified with
pteroylmonoglutamic acid [PtGlui]l) 200 pg/100mL (FF
milk), and examined the associations of folate
consumption with serum folate concentrations and pHcy
levels to prevent NTDs, megaloblastic anemia and

atherosclerosis.

Study 1
Associations of Knowledge of Folate and Neural Tube
Defects with Consumption of Folate and Food Consumption

Structure Analyses in Female University Students

We enrolled 363 female Japanese university students (154
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newcomers and 209 seniors [juniors plus senior]), and
investigated the associations of knowledge of folate and
NTDs with the intake of folate and food consumption
structure. Newcomers had insufficient knowledge of folate
and NTDs. No associations were observed between their
acquaintance with folate and folate consumption for all
students. Food consumption structure analyses extracted
patterns of side-dish and staple food, and revealed that
the folate consumption of approximately 60% of students
was below the recommended value, and their consumption
levels were lower for other nutrients as well as for folate.
Both more intensive education concerning folate and NTDs
and maintenance of the quantity and quality of food

consumption appear to be warranted to prevent NTDs.

Study 2

Effects of Folic Acid-Fortified Milk Consumption on Serum
Folate Levels in Japanese Female Students: a Randomized
Controlled Trial Stratified by Methylenetetrahydrofolate

Reductase C677T Genetic Polymorphism

To examine the associations of folate consumption with
serum folate concentrations, an RCT stratified by MTHFR
C677T genetic polymorphism was conducted in which 143

female students were recruited and FF milk was adopted
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as an intervention factor. Subjects in the experimental
group were requested to consume FF milk for 4 weeks:;
subjects in the control group were requested to consume
usual meals. Serum folate was analyzed with a
chemiluminescence immunoassay, and dietary surveys
were conducted using a food frequency questionnaire FFQ.
The proportions of MTHFR genotype were CC type (n = 36;
25.2%), CT type (755 52.4%), and TT type (32; 22.4%).
Average folate consumption was 246 pg/day without
differences by MTHFR genetic polymorphism. The average
serum folate level was 9.8 ng/mL with significant
differences according to MTHFR genotype (CC type > CT
type > TT type). The average serum folate concentration in
the experimental group increased by a factor of 1.5 after
the intervention. Serum folate concentrations did not
differ between baseline and after the intervention in the
control group.

At baseline, 19 participants had serum folate
concentrations lower than the cutoff point (COP) for NTDs
(7 ng/mL) - CC type, 1 of 36 participants; CT type, 10 of 75;
and TT type, 8 of 32 - with significant differences
according to MTHFR genotype. In the experimental group,
such individuals decreased from 10 to 2 (CT type, 1; TT
type, 1). The serum folate concentrations of two

participants after the intervention were just lower than

9



the COP. The present study suggested that consumption of

FF milk could reduce the risk of NTDs.

Study 3

Associations of Folate Consumption with Serum Folate
Concentrations and Plasma Homocysteine Levels
According to Methylenetetrahydrofolate Reductase C677T
Genotype in Japanese Female University Students: A
Single-arm Intervention Study Using Fermented Milk with

Pteroylmonoglutamic Acid

We invited 65 female university newcomers, and conducted
a single-arm intervention study to examine the
associations of folate consumption with serum folate
concentrations and pHcy levels using FF milk. At baseline
no differences of folate consumption were noted according
to MTHFR genotype. The average of pHcy levels was 8.0 n
mol/mL, and the concentrations were significantly higher
for TT type than for CC and CT. pHcy levels decreased by
22.1 % compared with baseline as a whole. Two
participants with TT type (3.1%) had pHcy levels greater
than the COP of megaloblastic anemia (14 n mol/mL) at
both baseline and after the intervention. The number of
subjects with a pHcy concentration greater than the COP

for atherosclerosis (10 n mol/mL) decreased from 9 (13.8%)

10



at baseline to 2 (3.1%) after the intervention. These 2
subjects were the same individuals at risk of megaloblastic
anemia. In view of serum folate concentrations and pHcy
levels compared with the COP for megaloblastic anemia,
the folate nutritional statuses of the subjects were
acceptable, irrespective of MTHFR genotype, but in terms
of prevention of atherosclerosis, FF milk appeared

effective in addition to dietary folate.

Conclusions

We recruited female university students of the course of
nutrition, and investigated the folate consumption
behavior, and studied the effects of FF milk consumption
on serum folate concentrations and pHcy levels according
to MTHFR C677T genotype. As a result, knowledge of
folate and NTDs did not generally appear to be sufficient,
and no relationship was noted between their level of
awareness and folate consumption. Folate consumption
was below the recommended level in approximately 60% of
the students, and improvements in dietary habits were
needed. Subjects having the MTHFR TT type had
significantly lower serum folate concentrations and higher
pHcy levels. After the intervention using FF milk with
lower dose of folic acid (PtGlu; 200 pg), serum folate levels

increased, and pHcy concentrations decreased. There was
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no serious problem with the risk of megaloblastic anemia.
Accordingly, we should first perform a nutritional
assessment and provide nutritional guidance on balanced
meals, and then recommend the consumption of FF milk

and/or supplements to prevent NTDs and atherosclerosis.
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F. ER 1 2AU BRI GER 32208 FToOM., YE. B
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AL18 % ~29 ik £ T OHT E & X 200ug/H THA ERE IE X
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EROREREOFFMIZ, 2006 FE OB FEREAE DI
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nmol/ L(3ng/ mL) 2L £ 19 Jrifl Bk ZE % 300nmol/ L LL k 20
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1) MH T EROREREB LR T AEAKREIFEL LT, EH0KEE
ThHhrMERER IR, B - RHNEETH 5K MK P
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) o niE, e ro BREHEERME Y & (dietary folate
equivalent : DFE) 450~650 pg/H % & B¢ X, 7~k M Bk o 2

N
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L, 2o#@EHR>Z &N NTDs © TPHHiIc2 25 & #HELTW
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B D 400pg/HOfMINIX, EEO LA BE DK ZIKE
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ME1 BFRFEACBITL2ER -#HBEEHAESFICHETS
M EBREBERNELS X OCEYERE &R

I . #
MRS X ORI O+ o2 ERBRIZHREEHAHERE

[l

# (neural tube defects: NTDs) ® FFICEE TH DH 1V, i
SAEIC B W TIE, IR R Fi O L Mgk LT, NTDs %
JE YV A 7KW O - » I 400ug/H ~500ug/ B O 3R 5 & 4 B &
i DEREZEE L TWD 23, T/, KETIE 1998 2 b
FEIZ 140pg/100 g O ERIF M2 FH I L 9, NTDs X JE M E
DIETIZ—EDHREZRD TV D 5,

— . @A E L L T, b3 E O NTDs ® RIiE U A 7 13K
W2, EROFBIZOW TEBEOS RIZER > TR
S5, LA L1999 F ICEEFELIFREALARFHEDO L & NTDs
DRERIERN EHMBEMICHD L 2HRELL O, £, FELK
FEIZCBW CHERZFHBE L TWD LMaERicL T 400pg/
HoOBEBNMARBRN FE S, NTDs % £ % 40~80 %X T
SHEREEWIHRE DEEZEE X, 2000 FICEASE (BEA Y
&) X, INTDs ®FJIE U A 7 KK O 7= D1, (LI % G 8\ L
TWADZMHIcEH LTI, i 12U ERi» S 0K 30 A F
TOM., JH., B&H2r00EBRER (UF, AFHERL T
5.) WA T, WhwwdREMIBEMST 1 H 0.4mg O KR
ZzEIRTHIE, NTDs O FIE Y X7 LM E L TRRZEGEIZ
BT 22t cEr25RsRtesTro> &) Lo A
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Ro@mmam L2 , L2aL, manlIi<T 10 4 2 #
L 72 2009 £ » NTDs Z EME 1T, 4 10,000 K729 6.2 T
HYH ., mE3ZOFEMITOLEEVIE THEAIZRD 51 TWR W 8,
ZORWMN S EIRFTRE R I HEIC . EE L NTDs (2B 3 5 A
WA ZICREL TR WVWATEEDNZ 2 6T,

B O FE R - R EHAE (2009 F£~2014 4F) 9 2 X 5 L,
EMmEHERENEANLEOH TR (240pug/H) [A RN O &
FEBREAE (2015 Ff)) [19% FTlEH->TWnWb &, 72, 4
Ho®REFONEHA, H 2 NOMMMEB O HEREITLD,
EWEROMAMBENIERL, EBERAEELNE M T 5
TENEBR IR TV D 1113,

ZZ T HERATEREFROLETHLIEHRXRELERNBER O
T RFAZXNRIC, EREE NTDs O Mk & EREBRRE L &
CEMEREERLEICOVWTHBEILEDO THET D,

I. ¥k
1. HBEBLIUCHREHHE

FE R RE I, EREFHARELERNAROLFRFEAE 1L
A 1544 (LLF. BT AE), 3+ 444 2094 (LT, L#&
A). B 3634 T, RAMMIX 20144 7T H (HALE), 2015
£330 (EHRE) THL, IALT, aRETTOHAFTEX T
R kM, ERAEATIREBEZOEMBEFTEZ T LML
LTHEL L,
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1) HHREFOFME

RN (Fi. &, KE, BMI) 3 X OAEBERR & L
T, mfER®E (-~ ANEL L RE). &R, BRBEREIZSWT
MRTe, B, R AKETIEANL, MITHAERICLIDIES
BRI TlA&EL &,

2) HE®IPB X NTDs 2B T 5% %%

MAENEITER 2ICRT X IIC, M. NTDs @ H ik - &5 @k
BT 9HEHA, 7Y A MO HRRICET S 2HHA,
FF1IMIEAT> BRMARTOERE W REHZFZ M > TV
E30 (UT.ITERLEVWIREFR] ET5) OQERITILED L
IMBRICEEN TV M TWET N TEROMELEA
Ml QUBERERZEFNOLELI LN TETWVD L EWE
T TEREREDOH M, @NTDs & W O WKz % > T
WE T INTDs Ok, @EL TG BE O NTDs HEJE U A 7
BROLDOEBRREMPELOBRLZMEE S 280 % %o
TWET»r TEEFZHAE»L0@EM], ©@NTDs ¥JE U 2 7 K
BOTLDIZHD LTI ERKEEMBHELOEREZ M -
TWETHr TEEFHE»Db0EBME], ONTDs ¥iE U R 7
B OO OEBREMPELOBRORBBFEH TV L

HWE T TERRKEMBDAEL OB KRS, ®NTDs %
JE U A 7 AR O T2 6 O BE R K &R M B & G o B o & T R 3
WO RLERWET A TEREEMDEHOEERK TRL, O
NTDs 2#2 7+ 27Dl ERZERT 206, Lo X5 E
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Wbtz EhrEdn»lEBROBR LI, O 7Y A & E
WMLTWETNTIH TV A POER], O 7Y X2 v b % E
BRLULa2WwBEBEIMTTN 70 2 28R WERB )
Thd, HEEZ, AFoFELZM>EMO, @, @, ®. ©®
BIXOHPZF7 I A FTOoEROFELZM > BMROIEZNZWI TW
WX O 2 B, mmoEMix 3~6 o EBREEHEL -,
B .EMEHO, O0F 7Y A v bEE RN DT B
MR, BMRERKoOBEORS (F@OREMEITRRDI D) &
L, REBMBAELIE, Ao 7 U 2 M2z, HERIEKN
g E G T,

P4

3) REMWMZE

EHEAETEEEEYEREEH A ZE (Semi-quantitative
food frequency questionnaire: FFQ) # H W7/, %% o FFQ
T B - ZYMEDRER I N TN D 1,

FFQ (3. EWMHEE L 1 RoEREZMOMEZETDH 5,
ERAAEEZT 12D, 1EM. 1A E7720 o8B0 K, #REI<C
OWTHERMICICEEENREINL T, AEEITHL
T, L, 05fF, 0.8FF, M&E, 1.5/, 2MKFUEE L TH
ZT2H2bD0THL, b0 DREBERFELBILIT 19 0L IZOW
T. 1 AV oERER»HHNEINLDLIN, 22 TIE. =30
F—L 6 REBER(CFAFTSHE.EE. KAK{EH. B I B,
B4 22 Bia, BB BIOITELEICOW TR L,
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4) RBWEDEE R

MM OMAEMEGREZEEN - BENICRFTT 2201
B LEE L LR FONM T2, A2V —« 7 Ba v b
BIXORFHFERIY, EHLHPFARTFTHLHE 1 KT LH
2 NFicddr25B8BMHEOANENSL ., AXRAEORDER
DR zZEEL, EREKERELOME ST B L UM O R H
HLoBEBHEIC VW THRFTLE, 2. FI1IRT-EHE 2H T
IRTLIHEBEAORFHBRLZH W, AL (FEHERE) o3
Be o HELE & 240ug/H 2 IS, EME BN (HE2EU Lo
BWE) CEBRKEBRE (EEERWMOBRE) © 2 #ICH
TR L,

3. #tFFMRAT

YA 2 BE. FHMEICOWTIE tBRE. TR B S K
SYM A ATV, R E X Mann-Whitney Ul E & 17 - 7=,
17 B HEEHWEERRORER FoMMICBY T, K74
RAE (e~ y 7 Z2EE) 2w, 227U — .- 7nmy b
TR FHEAEMBE L, ARENERET., KK IKIE D
L2232 F —HEHREOEEZRILOICT XL F — G %
(1,000kcal ¥ 7=V ofEIE) 247w, EHogMICELE &
H7OI loge B L 722 H Wiz,
a7 FiX SPSS Statistics ver. 20 (IBM) % v,
A E KL p<0.05 (W M) & L7,
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4. fREBEHEE

MHBEEFWCIT, REOHMNBIORHEFIE, WELLET — X
IMEUSNOBMICEEA LRV &, T =X I KNI
HY2720@ANEIEESRLAVWI L, BRE~OBMITBEHT
Y, mERFTHIELTHMLANMBITAECRNZ LIZHOWNT
XEBIVCHBHICTHHAL, XFXCTREZSELZ, B, K
Foeid e mE Z B 20 KR (A FEY = KR%K# No.101)
T e,

m. &%
1. X HEF DKM

AWML 363 4095 b, =T x/)LF—700kcal/
HULTFToOHF 24, @i - ERICHTHIRIZICRKREN D o2&
194 BLOHE - FKEOTFT —FOR0HE 54, it 264 %K
L. 337TH EHWTHNT 21T o7, BULEIT 100%. A %)=
BRI 92.8% T H - 72,
NEFEOHERFEEEEFERN LR LITRLE FRITRAEKT
19.9+1.5 % (VFHMEFEERAE) Th o7z, BMI T RKT
20.4+2.1kg/m2ThH Y [ FHEH TIETH AE(20.121.9 kg/m?2)
XV E#kAE (20.722.2 kg/m2) " F BEIZ &> 7 (p<0.05),
ERE S D B AL 0%, EfkAE 72%., BLER H O BT 5
ANE 0%, EfAE 11%T, WThd EHRAEDNBF AL LD &WE
B Th o7t (p<0.001), FERBEN TIEHBEMICET RS, MW
HLEHLHN80%NFEETHY., —AEDLLITN 20TH - 72,
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2. 8P LV NTDs I ¥ % &k

(LW REHR] OM#EDY I (K 2, 4 TIE, T
mE. LFRELU) 1. #rAE 70.3%., Efk4A 98.9%C ., IR
OREFEIR BN ] oM dH VO FEIT. T AL 10.8%I2k L T, E
WwAEF 81.0% T, WIS EHRAEPFECEGEWVWEEGZRL
(p<0.001) (& 2), TEBEBREOH M) 1220 TIX,
FAERLTWD ERIELEFETHAL 0.7%. LA 2.1%
Eh o, REERLTWDI ERIZLEHZTENLE N
40.5%, 36.0% ThH o7z, L2 L., ZONAMAICHREZIZT 2D -
7=

[NTDs o mak) ©db v BIXH AL 2.7%, E#H&E 93.7% T
b ol (p<0.001), 'EAETHELPDLOBBM] ZH-> TWi
Fix. AL 3.4%, E#RAE 55.0% (p<0.001) H v . [E A4 5
BENPLOBBME] Mo TCWEEIT, I AL 1.4%., E#HE
42.9% T ®H - 7= (p<0.001),
(EMEEMB AL OBIRMABREY ) (1 2HA B WVET»B)
OIEZFRIT, Bt AE 18.2%., E#H4A 68.8% (p<0.001) <., [
MRk B RS OB THRH) (Ek 3208 F£7T) OEZR
T AL 5.4%, E#RAE 28.0% (p<0.001) T, Wb Lk
R o TV D EG D E» o T,

NTDs # T Bi+ 2700 EBROBRFIEICHET 5 E#&iT.
EERTEELHEPLED Z 0D 61.2%, 7 U X2 b Id
2.7%., &Y 7V A FPWAENPLED 2V 27.8%., H %
WMERPSEYV 20N 84%TH o 7=, FHER T H AL
73.0%., LA 51I%DBE MNP OLED LWV EREZL TV
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(p<0.001),

HAAEO 7Y X ho#EER)] T, AL 12.2%. E#kE
20 1%DFHETChHoTo, 77U X MEEER LR WEMB
. BLBR AR WVAH AL 62.1%. E#A 53.7T% T, KRBT R
fn 2y B AWML B K 200 TH o7, WIT b MR O 5 A I
FEEZITIRD LN o T2,

il

3. XEEFBIUVASHIBRE
EERORBEREFEREOEYMEIZ., = %)L& — 1,557+
416kcal/H ., 7= A X< E 58.7+19.5g/H . IE'E 55.2+18.3g/
H. RXK{t# 200.1£55.5g/H ., ¥ 238+-104ug/H Th o I«
(% 3),
FHENC, o3V F—BLOXBREREAL LB LZN, W
THNORELE (EBr2rEL) TLABROET o7, BEE
SR TIE, MBIV - AELLOFR, =X ALF— - A
X< E - JBEE (p<0.001), X I Bs BLUEHX I Big
(p<0.05) FOoEWMBIITWVWTNOARICOD o Tz, ok,
EREREDL " ABELLOFR Do HHMICAHE T
X 72 o T,
EBEMEMNEREXT., 2K TH LE 250 (170.0-316.0)
g/B [ defE (Mo frdupa)], 8- E (LT, S HE)
73.6 (48.6-105.7) g/H . T 30.4 (17.6-51.3) g/H . &k ¥k
B EE 72.9 (51.4-107.9) g/H ., Z Ol ¥ FE 97.1
(61.6-157.6) g/ H . fafr¥E 37.5(21.8-57.5) g/H . W¥H 69.3

(48.0-96.4) g/H Th oz, FHEMNITHBT D & H AT
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YR (p<0.05). " 4F K BHEH (p<0.001) O FEH & bk A&
N (p<0.001), A (p<0.05) OEBIWENZ - =,
TS OoERFEOBRBREBIIMBERICELN R Lo, BEFR
il T, FEES WS H (p<0.05), &8 (p<0.01), =0
fin o B X (p<0.01)., #HH (p<0.01)., A HE (p<0.001).
W (p<0.01). #MIEE (p<0.01) OEBRENAHEICE -

7"/,
— o

4. EBMBIXUNTDs CH T M LEBRBERE L OBE
SR THEBBERE L OM#E L 25 & [HEBRL WD REHR
ODHEHT, FTWeEeHEZEZELEHE (#@bdVH) A 240E2108ug/
H, WWwx ERIZLRERE (k7 LEE) TiX 228+79ug/H T
HV ., INTDs Ok | TIlL., W& bV HHN 234+110pg/H |
Fk 7 UBEIX 243+9Tug/H T, WI N b WAMICAEZIXT A
b olc, TOMOMMKITE T H2HEE & oM RN
Sl (R, T EBREREOACTHM o2k T, I+
SEALTWVWDS ) I TRKEEBERTWS ] /I TERTWRWY] O 3
HEoOEBBRECAEEZETAbN o, L Eo X 5T,
Mk - Bl EBREOBREOMICE TORBELBE I,

5. & W& WAEE R

KFotrLovbHshcHmF 1RFEE 2R AT LHHER
mAEOR FAMATINEZR SIC TR LI, B 1HRFICE., BE.
TOMOERE, REGHRE, B, AME, WHLEHICE
ORF AR (0.3 LE) PRRDLNATL, —KIZ., £ 0ol
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FH, REOCHXHE., BE. WHLEBIRXELTHEHRS L,
A E, SEHREEXELELTCHVYLRDD T, B X% %
EOTHRIREELE, X THHADOKR AN (0.3 L F) %R
TREMMEEXIRro, UEoZ b, B 1KTZ EIA&E X
g—rv] AL, B 2HRFTIEH, NoE, A BEICED
K +Aafm (0.3LLE), ®LEICAOKN AWM (-0.3LLTF) %
rLlEoT, T8RN —v )] b L, B 1, 8 2K~
DHEERIT.ZNETN 15.8%. 9.6%ThHVH . B HF 5 K 25.4%
T o -7,

M1ix,. B1.F 2R FCHFTL2WMAORFHEREZ T2 v b
L7 R TEMRTHD . H 1R FIZEE. T O o8 %,
REATEX, THE. FH., MER2 o ERMSERBEE LN KE
KHFHELTWEDOT, EReERMELEREKEBEREZ 20 T
m LTz, B, EBAEEREIT 141 4 ERKE R IX 196
4 T o i,

ERTE, F 1RO EO#EK (F 1, 5 4 8R) 12 183 4
(564.3%) 7», AOHEHE (F 2. F 3FRIR) I 1544 (45.7%)
DAL T e,

KOE6ILAT EIIHIC, EMEEBIHEIT. H 1K 7O IEOHEEIC
141 4 106 4 (75.2%) . A © kI 141 4 35 4 (24.8%)
MOy L HEBAKE BRI E O EIC 1964 774 (39.3%) .
AOEEIC 196 &4 119 4 (60.7%) oML TWwWik (p

<0.001),
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6. EMEEDNHN. EREENMBIOXRBERE R LUK MHHT
EHE
FTCTIHEBRSERME(LUT ., S 8D O848 BE T,
T R )L ¥ —1,793+t424kcal/H . W 333+8Tpg/H | EWRIXE
WmaE (LF. IREERE) x4 1,3872317kecal/H, 170
+45pug/ A TH Y  REBERFEO = x VX —HIE TS E RO
K 77.4%To o 72 (p<0.001), =T RV F—FEAEARERL LW
fhoREFREREDS, KERFEIEERED 60~80%s A B
WK fili ©H » 7= (p<0.001),
Rt EMHEOEREAL2 A2 2L, SEREITIEE 43.6
(23.5-62.9) g/H . fkH A H XM 107.4 (76.5-150.2) g/ H |
T O o B3 152.1 (108.3-213.9) g/H . R E¥HE 57.5
(26.7-115.5) g/H TH VO | KEIHEIXZ., mEBIHED 45~60%
Thh, AR A>T (p<0.001), £, HDLE. 0D
B, BB, R, WE. INE. LB, MIEE. "B E
b, KERBEIEERELIYD., Wb AREICS R VER
= THh oz (p<0.05),
T XL —FEEZ L X I B, BEX IV B DERE
. RERBEIANEKREBERHELIVARICZLS . DLE., N UVHOD
EREX, Ty — 2 ofR e FTwic, KBRS EREX
DHBICEREN® S o 12,

i

/¥

V. &%
1. #EE B L O NTDs BT % &8k
R E NTDsIZOWTIWE. . BEEFBHEAOBBMSLHARANDR
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FEBREE (2015 FR) 19, THEZ2FE L WD Lk
FliF. BEROAEEDH D XMIT. NTDs © U 2 7 K D
=iz, M 400ug/ B O T A VE ) T AVHE I VRO
ERAPALEEND ] ERBINTWVD
Wk, B-RBOHFMEF (HFHXEL) ZAE L. £,
Hhw b RD2WEMHROH DL FRFED I L FHAALEIT N 7T0%
W TERE VW) REFR| ZH-> T, L2L, NTDs ® %
HOBIOY TEAFBA»bo@EM ), [EAFBHE » O @M
Bl oW TiE, AL, Zhixz, DXL
MERFOomMEL X LVEHB I, —FH., FEALED LK
A TERE VWY REFR] OMiFE (98.9%) B L [ NTDs
O] (93.7%) TFF o TWnwi, TEmRE W REFR] & H
STWEEIE, B, EHEOERRAL T4 (FH#MEE
T 90%LL k) 19 EHHRE L - KEL (100%) 16% x4 L
LR AITMEELERBE T, B, INTDs D] O H
DAL, AW T 53.7%., ERR T AT 30.0%15, [JE A4 57 8
HENPOO@EHM] 2o TWDEIE., KWL T 32.3%. ERKRK
FHET26.9%, [EEFHA D OBME ] T2V TH > T
5FIT. AT 24.6%, FHREL - KELT 17.4%. ¥
A (B REL - FEMBERK) T 11.4%!19TH Y . NTDs
OB O ML AMIE - BT HREBBEVVERTH - 72, [ 5
e o 2% Af Bh & &b o0 15 HRBH An Ry ) 0T 3E BR R AR A B & o 4B LK
TR Zmo TWDEIT, BTALIT 18%. 6% T, L&
68%. 28% ChH o7, EHMAEOBHMBEEL ., K TRHRHIZHET S
EERT ETMHRE(EHREE L-REL)IODZ N TN 66.7%,
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33.3% & FEMRMUTH -7, ZTOH ANEL LKA KR,
NTDs IZB T 2 MO AR RIT, REFROFEA L L T—
DEEDNENBE S h Iz,

EWMB LU NIDsICHEH T 2k - Bk L EMREBRE & oM E
. FEN. BAERBREBIICAEZZIRDON R ok, KR
EREoRCHMTIE. /TBERTETHDS (F452HD0VWIETK
TKELTWDS) & BTy tEZLEHMICERZ
ODEFRSHOHME EBEOEREOMICTEH2L A2 B,
COEMZEBHRIT, KNI TITHL NI TE R WD, HWIE
g Ccid, FEAFRRBELOMEZELELDLDZ ERRS, 20O
A (10~20 fR) o HEMEE LT, EBMAEARIID Z &
MbFEV oI, EROoXSZ2ACHBZL TW5D
DOTEFERYNEZ XL D,

FLL EBRB IO NTDsiCEAT 2z fFFo EfkAEIZEBWT
b, KFPAETHY ., BRTD2AEENKS . HESRKRIE O K
IS IFEELAZR W &, NTDs X 0, FIRFE S KFE 2
E. XV B BEBROBFLRERIEICEARL TR, ER
MM BERRERTHLDEM> TV TH, EEBREIICE L ZFE
L, ¥EBMERAZENIEL2LORITEHER - BEFEELERS ~ &
TFTEEBWA N b BEER WD & BE X,
kB, EL OO EICK DL, MR oMEIT., EE LW
IRBREM o TWVVD 96.2%, NTDs O EZ > T b H
T 49%. EBMB I OB REY 70.2%. & 7R H 48.1%, %5 &
FLHOMEBLUAT, BHERRLE - RXEBEL, BRERFELY A
WHE 2 HRE S A TWLI N, Y FEE L L THo2maElL N
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NVTHDEEFF RN T,

2. REMPELOFA

NTDs U 27 KA HMWE LELERBEBR FEICOWT
T, BROLED VB2 T 61.2%, M5O N H TH
BB AELZAAT 20 389% ThHho, EHEDS ORE TIT
FHEREL - -RXBELOXEBEMBALICH T 2BE T, BBEHN
FH 11.6%. 7= FICH A 62.3% TdH - 7= 16, it ® o 3 [E O
ERBGICE T, RO o ERERMH RS (ZITH T
JA M) OFHHIEZ., 22 10F THEML ., 60~70%IZ FE > T
W, L2l fEER 1 AU BRI OFERIL 20~30% & K
D o T 17718),

— . KB, HEZIZCOKKIZE T D EKEH O ERY T
U X b OF AL 60~80%19-22) LR AT b O FE L 10~50%
EHARLEIFERUUEBEZEWFIHETH o 72 1920, 4 I {7 O
V7V A PR HRORSET, BREOMBRE RN KEKN 28
ACTH#ET I LB RERMETCHL, KE, 7Y
mETIEZ, PV AN DEBEBERE 2 E KL R
W2l FEL EHIRMEASCHEIMIE IS T D ER DM 2526
ErxEZRL, EANELTHOHLIBRBICERZRANT S22 L %
Z#HMHT., BEROEBEREOH M AEZK > T Wb, LL,
K, 2TOUbo0oE~x T, 7Y X MK D EROIE R E R
CET L HmEIBRAIATEY  BEIRAR LR E RO W&
DIREMEREELZIEIOLATHD Z ERERHIN TV D 1927,
NTDs ® U 2 7 AR B IZ B 4 2 FE R IX@ T o & F M ERIC
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2T, ZT7uaA4 e /) 7y (KNY) 400pg/ B O &
mMAHREIALTND, BEERER (XY 7 VE I 0B O
AR FH R ITH0 50%29 L ArsnTEBY, 77 1A LFE
J VA I U 400ug/H A EBR T HIZIE. BRANDED 24
ORFFEMEER SOOug/BZERLAR2TNIE LT, BF 26X
B ETERVWE TH D, BELREE - RENFET TIX. WS
EZE LT, £, BEFORLE, RIZERZEBN L ZRHNH®E
T, XEERELOMNITELAREORME., 2T AL
TWEHEACEY TV A FOMBEWIIEFZ THIEL TW
529, S, WYX MERALENSGSIT. B CH K
HFFICEMSCEHERELICHRT 2 X528 TV D 29,
MmN ESMICEBRERE2 LA L LT, EAM - & HRE
LR COERZEMEOT KA 2 (LIEMHN 15%., I %
$26%) LD v ARXAT 4T A H =3y MIERATK 25%.
ER %K 60%) O MR & &2 T T 18, £, 7 U A
YIRMEREELTEARWED, et LERnBEoHEN R I N T
WRWE DL D LR EDRBEEZEIT TWD 30, FHREL -
FHE T, RBHE - BEHFLL T, NTDs 0 U 27 K %
HE LEEEREBEROBSRSERGIE - B o & HEH M 2 586
L iz s en,

3. XEFZBIUCRMHEINERER

HE O THELNE FFQ I X 2 EMEIHRE (238=%
104pg/H) I&2WT, R EEIRAEHE (2015 F i) 192 #EM L
TERRT DL, AL OH E LS LERE (200pg/H) 10%
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THEHOD2ARZEOHEOEEGITHN 40%TH -7, HERD LT O H
R xEMNAE (2009 F£~2014 F£ F T) 9 (X FH 247+
14.5ug/B TH VO, AL X% FFQIC X 2 & Tix. &K 15
Hlx 299+143ug/H (2009 )., AR 3DL [T 208+=87ug/H
(2012 4F) & #HmEL TWDH, EHe 3 0 MO & eEETIE.
T HE 32 50X 217ug/BH (2003 4F) ., “F W 33 5k 253+=141pg/
H (2011 )., 193%£97ug/H (2012 4) TH L L HE L TV
D, UWEODEBREOREICIIETANTY NS DN, KOO
RIIEIMTHROBBODREHHLXLITHD, Kt G & IXH
FROLMESIZTEREREBERRRETCH D EHRE L D,

EMmoOoEREHEREMHE LT . HFXHE(FIIRAEAT XHE).
EHE., RERH., LA RERE 3D RFETFT LD, KK
LE IR E O XE 72.9 (51.4-107.9) g/H . £ O fth ® ¥ F
¥ 97.1 (61.6-157.6) g/H . & 177.6 (123.4-266.0) g/H &
MLTEBY, @ERAXK213DTHE L SN2 %X 350g/HDK
1/2 oFERETH -7, KEGHEIT 30.4 (17.6-51.3) g/H TH
T & (100g/H) O 30%. R FEHEIX 39.4 (17.0-76.9) g/H
THERE (200g/H) O 40%ThH VYV, EBmMAZ<EETHL TV
LZ2EMBHETOLIERE, TH, REHOBRN 5 TH D L

X5 2o,

4. B ERHEEREANT
TFRFAEAOREAEFE LRI T H5H 1R F+& LTIEIAERNH

— V. E 2R FELT TEFEAY—v ) DS, TE

BN —v ] CHELEAEMBEICIE., ERdiHREES (B X
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Dkt ER DA ERF SN, Wi, BEREEIL. ER
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X %

®1. SHEBUESLTEFERR

214 (n=337) 2 A4 (n=148) R4 (n=189) )
Skt Ti41E sp" THfE SD TiY(E )
8 (%) 19.9 1.5 18.3 0.5 21.1 0.6 <0. 001
& (om 158.0 5.4 157.8 5.5 158. 2 5.3 ns
KE (ke 51. 1 6.4 50. 2 6.1 51.7 6.5 0.026
BN (ke/md) 20.4 2.1 20. 1 1.9 20.7 2.2 0.016
EERIR n ) n (%) n )
B —AESL 64 19.3 31 21.1 33 17.9 ns
Bl 264 79.8 113 76.9 151 82.1
Z0Ht 3 0.9 3 2.0 0 0.0
(EI%EL) 6) ) (5)
BE 7Y 135 40.2 0 0.0 135 71.8 <0. 001
®|L 201 59.8 148 100.0 53 28.2
(EEEL) (1) (1)
LA R 7Y 22 6.6 0 0.0 21 1.2 <0. 001
&L 313 93.4 148 100.0 166 88.8
(EI%EL) ©) o)

Vg g2
Dkt ¢ BE. EERRIE X HRE
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®2. X, HZEEAMEE NTDs) ICBId B E0H

L4 (n=189)

- - 24 (=330  HAZL (n=148) P
n % n % n %
1. EBIZOWT
@ EMEVSERREMOTVET D, 38 291 864 104 0.3 187 989  <0.001
(EBRE VS REFR) _
AV 4% 136 4 207 2 1.1
@ RBEEQLSTRALEFNITVED (g 169 50.1 16 10.8 153 810  <0.001
MoTLET A,
EBROHRERR) (A3 168 499 132 8.2 36 190
QO UELEBEBFNLIELC ENTET NS | THBNTIS 5 s i 0.7 4 71 ns
EBLETH.
GERRIBRRE 0 & 2 5HE) RAERTLS 128 38 60 405 68 360
BERTLEL 204 605 87 588 117 619
2. NTDs 122L\T
@NDs& VWS HEREM>TLET A, [0 181 537 4 2.7 177 937 <0.001
(NTDs > %0380)
(A3 156 46.3 144 97.3 12 6.3
© BEHEEONDs5iE ) X 7 ERDFHOE  E00 09323 5 37470480 <0, 001
BREHDRKOEBERZHET LBMEN -
TWETH, (V3 28 6.7 143 97 85 45.0
(BEFBE, S DB
© NTDs3iE 1 R 7 ERD -5 I<BIH 5N T N5 HoT B 8 246 3 14 81429 <0.001
ERFEADEROEREEZMOTLEY
o DAL 254 754 146 98.6 108 5.1
(BEHBEN D OBME)
@ NIDsHE U R 7 EROF-HOERBEBMEE Ik 1 A < 5L 57 d6.6 21 i8.2 130  68.8  <0.00i
SAOEROREREHRENOEEBNETH,
SHRE % 21 6.2 10 6.8 ¥ 5.8
(REFERDRROEDMLELY) R 3 A 4 131 14 9.5 3 159
SRR (4~70A) 25 7.4 8 5 17 9.0
SRE (7 0B 1 0.3 1 i 0 0.0
5L 8 2.4 88 60 1 0.5
NTDsFE U R 7 ERD DD RBABMBE Ik 1 A < oL 73 68 4 2 [ TN RN )
SOERORTHMENDE L BNET .,
SERE % 26 7.1 8 5.4 18 9.5
(EBFRRYEROBIE T $34R 3 1A 61 18.1 8 5.4 53 28.0
SRR (4~7 D A) 57 169 1 7.4 4% 243
SERE (7 AR 64 19 14 9.5 50 265
P E-IN 106 3.5 103 69.6 3 1.6
O NDsZEFHT 570010, RBMEERT 54  EMESACARDD 205 6.2 108 730 97 5.9  0.00i
b, EQESBEMARELHRFTH. R
BTYAY PASEY 9 2.7 4 2.7 5 2.7
(B O BEAR) BREFTUAD b, BHANDEY 1 9 278 21 182 66 353
ERENEINDEY -0 28 8.4 9 6.1 19 102
wE® @ @
3. BEOY T AV FOFBIZONT
@474 FEERLTOET D, ERLTLS 5 166 18 122 38 201 ns
CEOFPINGE::) ERLTLAEL 281 834 130 878 151 79.9
DFTTA T EERLG VERERCT b, RRERRD 5 5 21.0 25 189 3  22.8 ns
BENELNS 45 160 18 136 27 181
(T ALY FEERUELER) BIEAN BB D 1 0.4 1 0.8 0 0
BT AL MRS 162 5.7 82 621 80 537
0t 14 5.0 6 4.5 8 5.4
(mE®) (56) (16) (40)
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%1 K+ Ha20K 1

IS Hifesr—y sy OO0
BEH 0. 589 -0.107 0. 320
Z DA D BFESE 0. 586 -0. 107 0.316
ok £ 87 320 0.579 0. 097 0. 379
X 0.504 -0. 230 0.235
I 0. 380 0. 399 0. 398
WHEHE 0.376 0.227 0. 246
N -0. 290 0.568 0. 155
JME%R -0. 044 0.279 0. 060
SE] 0.112 0.227 0. 026
RIH 0.275 0. 209 0. 080
W& I S E -0. 042 0. 146 0. 022
B -0.113 0. 144 0. 008
b -tk -0. 020 0. 091 0.019
LF] =} 0. 096 0. 088 0.072
il AR 0. 254 -0. 041 0.115
HIH 0. 169 -0. 074 0.023
D U -0.073 -0. 309 0. 305
Al 3.338 1. 607

TR (%) 15. 8 9.6 25. 4

KN-HHiE - scbik

K1Efr|0.3| Ll EEKFLE LT
AT DB IT = R LK —1, 000kcal 24 7= D O FLEERIHEEE D log, 22

A & FH T2
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Abstract
Associations of Knowledge of Folate and Neural Tube
Defects with Consumption of Folate and Food Consumption

Structure Analyses in Female University Students

[Objective] We studied the associations of knowledge of
folate and NTDs with the intake of folate, and food
consumption structure in female university students,
including newcomers and senior students (juniors plus
seniors).

[Methods] Study subjects were 363 female university
students (154 newcomers and 209 seniors). The study was
done in July 2014. We surveyed 11 items (9 items of folate
and NTDs, and 2 items of supplement use) by a
questionnaire. A semi-quantitative food frequency
questionnaire (FFQ) was adopted for dietary survey. We
used a factor analysis for food consumption structure
analysis. For statistical analyses, Chi-square test, t-test,
one-way of analysis of variance (ANOVA), or
Mann-Whitney U test was appropriately used.

[Results] Newcomers had insufficient knowledge of folate
and NTDs. No associations were observed between their
acquaintance with folate and folate consumption for all
students. Food consumption structure analyses revealed

that students having folate of more than the recommended
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value were consuming not only folate-contributing food but
also a variety of food items.

[Conclusions] It was suggested that not only providing
more intensive education concerning folate and NTDs but
also keeping quality of food consumption as a whole
(amount of meal and food balance) are warranted for

prevention of NTDs.
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% 8 &

roe 2 EBMANEERLOENRLOFEEREL OBE - X F
Vo7 P P BaBERELTFSE C6TTT BT v ¥ &
L BE R —

B
o

BRomMEEIZHEEEB LT 4 THET L, Z0HM
CHEMMNP AR T DM REMHEEE (neural tube defects:
NTDs) ® UV A7 BN@&@E 5, MEATH» S MR YT W T ER
(ZTwmaANE /) 7% Uk PtGlul) #8 B3 % &, NTDs
FEVZI7ZPEBETD2LEVWIZL OEFLHNEOMEDNHE S
N 1, 2O/ EEZ 1T 1990 F K VKK EZ H .0 NTDs
T OO EIRAT 48 HE L BRI SR 128 O, 8@ O’
FloMmzx . PtGlu; 400 pg/HEL T ZENU LE2H 7Y 2 v b
R EHTERTLII>CHEINL TS 667, 1999 (T
PECTIiThh e REBETARR C, IR ZICERY U X
¥ h 400pug/H Z# W T 5 Z L2 LV, NTDs ¥4 % 40 % (X
FEAMEB) ~80 % (mBEAME) KT E2Z2 &2 #HEIN
728,20004F L0 b ABAEIZE W TH AR A RE 2 F oo LM
PR A2 G E L T WD R XN %I NTDs B4 U X 7 K
WMoOdIic, BEOEELWEAITICMR T, KK & FHEIC
ERY 7 U A b 400pug/ HOEBROBEN S TWD 9,
— R, BIRICKR SO O EBEASHE T 5 EEK 8~12 @ L
N2, EERSPo THroH 7Y X NEFHHT 5 &M%
My 10016 AR R I M RE SHAEH T LI L 2B ET D L&
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I TEH s REREGELOAR Y, BARANF, BEHOTE
HLDOBRNL, fEFBHICEREATLY 7Y A FEIDHEE

(&) PoBVENVWEE X TEBY, BARALZMEDOIERYH O
7Y A PEEREIL 50~7T0% 15160 THD  KKXD 70~95 %
D)L g L TRV EIRAMIT.BR KB L OB ARDOD T LD,
20~30 % 10°16) & X 5 2K W,

— 5, ERMEEHE - REHRAE (2015 44F) 1D XD &, IR A
RE 72 Pk (15~495%) O B FH ko EBE R & (& F % K m%)
X ¥ 230pg~240pg/H TH YV | K 50%2 H A AN DR FHEE
AU (2015 Fhlt) OHELEE (FEMEE ; 240pg/H ) Rim @ & H
BECTbhotz 189, EROLEBBENE TR (H2EE 480pg/
H) BWTiE., B, EROAEIBREIN D,

ARHFIE TIXAL R ATRE 72 &+ R A 2 3P Gl . ## o8 Bk
P FHAL Z ATV, EIRAT O RAF R ER R BIREOEA D O
. TanNAF T 40 7 A/ ThDHE T 0 X R HE R EEALICK
A EER (PtGlu: 200pg/100 mL) NE M-85 %20 A
L., EmMAHICEREL KIEFT MTHFR C677T B2 i i 3 B &
DB ERE L2,

I. Fik

1. ¥&*EF

ARG HE X, LR L TR v N KSR E
RO L T RFEE1IFEAE 1544 (F# 18~1955%) Tdh
Do fREMNT G E X, MBEBBREICELSADONTE 24, It A%
ODHEIMZEZESR L 94, FH 11 A ZBRAA LT 1434 Th 5,
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AKfsgo7a harid, AHEFEREMAEGEEZERE S O
AR (No.101) #xF., RFICIFIXELODHEHIZLED +0 %

A ETY, XEFEICTHEZ T,

A
bl

2. WMETHFA v

e T A4 ik MTHFR &z 7+ 2 BICc L5 BT v & &1t
beod 5k B3t (stratified randomized controlled trial : RCT)
Thod, REDOE O AT IE. 1 x4 k912, MTHFR
Biz 28 C677T » 3 # 4 7 (CC, CT, TT) i kv ., &E
B, sRBCELEELZBHM T ZITo, 2B, IR FHFITIE
BETZHICK T IHERITEBEZL TRV, PFEIT 2014 F 10
A~11 A (4 @) oORBICEMLEZ, BHEHIZTEEO R FEIZ
Mz T, EBABMINIEZE 7 0 AAHEEBLZERI S,
SEEEEEREBVOARAE L L,

3. XHRE DR
.M EIZEML, body mass index (BMI) # & H L 7=,
AEEE L LT, BERE, RERE., 70 A PEIUR R
DOWTHAEL &,

4. ERHNME B

M AL, PtGlu; 200pg/100 mL Z#E ML Zdilko B 7 4
X AW F [ Bifidobacterium breve ¥ 7 /b bk %A 1x1010
cfu/100 mL Y %2 & A L7z & (fermented milk fortified
with folic acid @ HEMKRMIE M AL) = v o, £ B HITHE
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EET . HH 1A (100mL) # 4 BB HESE-, REKR Y
WOWTIERLIIZRT EBDTDH 5,

5. BEEWAE

EHEHEFT, BEN 1 AMEZzBAEL THET 52HEAR
MEREEFAAZE (FFQ) ZH W T ARMBICEML -, 4
Z O FFQ T HHME - 2UMAHHR SN T WD 19,

KERZRIT . ERLEERICEHETLIRERER TDL D= XV F —
v X
B2V oERE (22X —fEME) 2RO,

EMEREOFMIT., AARAAO R FEEMIEE (2015 4F iK)
DOHEE BN EE (JFELMEEE 200pg/ B, EEH 400pg/H) 12 K
DEAT o2 18, FAFOEMBRETIEFEERO . A
Bix., ERBRIEMEEALFT O PtGlu:r (200ug) O KN H R %

VBB X X Bl BT, XX —1,000 kcal

171

1.7 & L, BEMEIEBRME Y & (Dietary folate equivalent :
DFE) & L C & BRI 340pug 2 B L TR L7 6.21-22)

6. MEKALLFHRE

Roel o ZERE RS BRI Lo i TE JE BRIE . Ak R 38 6 W E ik
(chemiluminescence immunoassay : CLIAE) (¥4 7 7
JAT 4wy 7 F, I v ACS-E BT X v MMEH) I THlE
L7, ok, WEIETHA =4 BML ICHKHE L 7=,
MmiEEMMEIT, ERFERERAMDO D v M F 7 4ng/mL DA
E 29, NTDs ®# v b4 7/ Tng/mL 2L L 20% H WaEE{H L
7=
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7. MTHFR &=+ 8 C67TT AT

MTHFR #E 1z + %% (C677T, rs1801133) (I. Jr AR
XRFO ORI ZHEE CHER L, QIJAamp DNA Mini Kit
(QIAGEN, Germany) (&Y i L7 DNA % f \ T f#E#Hr
L7z, MTHFR #ifz O E L. B OZ R EHEK % Bk &AL &
RE L7774 ~— (Forward; 5°
TATTGGCAGGTTACCCCAAA 3° | Rivers; 5’
CTCACCTGGATGGGAAAGAT 3°) & . DNA A Bt % KOD
Plus (BREMHEK NS4, Kk, HA) 2 HWvW T, Polymerase
Chain Reaction (PCR) {EIZ KV iT > 7%, DNAWIE v 7/ J
Lix, 94C16F (Z£MH). 60C308 (7F=—VU 7)., 68C
SO (MHME)Z 35 14 27 1vE LEE,PCREMYW % High Pure PCR
Product Purification Kit (Roch, USA) 2 L v K@l % .
(R % Hinfl (New England BioLads, USA) % A W 7=
Restriction Fragment Length Polymorphism (RFLP) £ IZ
THUIW L., 3%7 Fu—AF )VICEFIKE LEAOR®EL R
L7 (PCREWIZRBENE S 208bp . 2 EFO5 4

85bp & 123bp WCHIWr & %),

8. KEEFREAT
EMmEBEREIXIER DM E B RE TN, IIEERE DD MIX
> TCTWimo T, BAX% (Iln) £ L CTERDMICEL S
EMATIC W, BEHCE T 2 B E . Fisher O H 8 il R E .
ERSMEBELIEREXREM Y [(FERFZE]. In £#
ATy [(RMAFERE] 2Rk, 3 HHO KT — T
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Bl & 4> 8 20 #T & post hoc Bonferroni M E. M A% O 2 B

M O i paired ¢- test T o 7=, MIGHEMRME & ERE E &
OBI#IC OV TIE, MEHEMRMA (In ZB#fE) &> XL x—HF

TR &~ H VW C Pearson D fHE R A2 ko, it 7 b
SPSS Statistics, ver. 20 (IBM) Z H W, A & /K # X p <0.05
(Mfa) & L 7=,

m. # %
1. TARONZEOKRME, AEEFEBIOCMLEERHE

AT 5t G2 & 143 4 © MTHFR C677T & 1x + £ B o #1 1% |
CCHt 364 (25.2%) . CTHE 754 (52.4%) . TTH# 324 (22.4%)
T. Hardy-Weinberg ‘F# N IZ & - 7=,

MTAFORNEHEORME, AHEEBEBS LONIEERMEZ X 2
R Lz, &xt4#F o BMI X 20.1 [1.9] kg/ m2 (EF¥E [
HRE]) Th o,

ERRE 2~ BERE, REEIXIELEALEDHNLEE (W
THRLH 98%)ICETDOEBE I Ao V7V 2 FFIHIT.
EXHRFET 164 (11.1%) Tholn, EBOFMHF T WA
modo, B IR, AIEEHIE L MTHFR &+ 2 4
SHMICARBEDEIT R o T,

MHREELEROREZFERET, =3 V¥— 1,559 [367]
kcal/H., B 4% 3 v Bg 0.611[0.14] mg/1,000 kcal/H ., B %
> Bi2 2.6 [1.1] pg/1,000 kcal/H . & = M 3 B8 & 1
159[59] ng/1,000 kcal/H Th o7z, BREHEBRZ D RKESR
S EX MTHFR 85 7+ 28 3 HM THBEZ I R, - 72,
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LAeEXRE O MG EEMEIX 9.8 [1.4] ng/ mL
Tholt, B2 MH Tk, CCHIFX 12.1 [1.3] ng/ mL,
CT # 1% 9.9 [1.4] ng/ mL., TT # 1% 7.7 [1.4] ng/ mL T, CC
HESCTHESTTHOIE T FLTWZ (p<0.001), NTDs T Bj
DO OMFEEEREDT v M4 7 (Tng/mL) % TELHHEIL, &
kT 194((13.3%) ThHho7,CC H 14 (2.8%).CT # 10
4 (13.3%). TTHE 84 (25.0%) T, TOHEATHEEKETZ
RIREM CHEZ (CC BE<CT BE<TT BE) 2 d - 72 (p<0.05),
B  TTREIX 4 A2 — AW NTDs U A7 BN D 2 & BRIk s
i,

2. M ARi% DO MTHFR BEFL2 AR EBERERS L UM
% E B E

DEBRERE

BhBE - MR AEES . MTHFR & T2 BB, AR
DZRXNFXF—BILOEBEBEREL L7 (£ 3), MTARIDOE
o x b % — 3, 858 - xBHEST XTx2@ LT
1,400~1,600kcal/R T&H vV . WM IZZEZIT R0 o 72, It AR
HBoOlRBETIX, TRXTOBEBTZRE (REO CT # % K
<) TEITR»o T2,
MARIOEBRBRE L, BHEHE., IBEHEOWT Lo ERK T
SRBMICAEEEI RN, MTABOERERE T, #
GBEINREREIVARICE > (p<0.001), #1ix % 85
WD e, BE5HTIX CCHR 137 [31]1-375 [83] pg/ 1,000
kcal /H. CT # 161 [46]—395 [87] pg/ 1,000 kcal/H ., TT
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B 167 [89]1—-419 [136] pg/ 1,000 kcal/H T&H Y . T X TD
BEFZHBETH 2.5 /F0HME R L7 (p<0.001), 7B,
ZTOWMBITERTFZRBEMICET R,
SREOMNAMBOLK T, WTho#EB 28BN
LET RN o,

2) I iF ZE B E
MARTOMIEEMRMBEIIRLGHE., SRELL, WThoE
SHRBEHICOVAEZET R Lo (£ 4), B2 EMO

bW TIx, BB, IRBELYL HLTAHEIC CCHSTT #

Td -7,

T NHI O BARFZ BN MG EREX, BERO CCH

12.2 [1.83]-18.5 [1.3] ng/ mL., CT #t 9.8 [1.5]-14.7 [1.3]
ng/ mL, TT # 7.9 [1.4]-11.0 [1.3] ng/ mL Tk v . + X
DB FZRBETHTAMEIDAEZICHENL TV
(p<0.001)., % DL (X CCH 152.3[1.4] %.CT R 150.8
[1.4] %. TT & 144.2 [1.3] % TH Y | #E& - Z WEEH O =
T2 odle, BREBEBRIBMIEREILIC K DEIERND 2o,

—FH ., RBICBTL2MAAMBZEOMIGEERMEIZ. T H

1==A

DB FZRBERICET RS BRI BT RN T,

3. EMEMELMBEERME DB E
Bz F 2RI x L% — & ERENE L DG ERM
(In Z2#1) oML L OEFERZ K 21C5- L7, I AR
T, EFREBILIVCKEELRFEZHBECEVWT 2LZEHICAE

rlﬂ
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MBI o N ABIT . RFE T r=0.463 (p<0.001)
ThH., BIr+E£AE T CCHE r=0.652 (p<0.001), CT
MiX r=0.512 (p<0.001), TTHEIX r =0.378 (p<0.05)

Tdh o 7=,

4. A ARIH% DO NTDs V2R 27 OE%EME (MLBEERLME Tng/mL)
RWEDOHEE

NTDs UV A7 v bA 7R E O BB KW T, 58T
ERTIH AR 104 (13.7%) b T AHKIT 24 (2.7%)
WA L (p<0.05) (R 5), Bz FZHBHlTlL., CCHICD
WTIEMARBEDL 04 (0 %) . CT BEIZA ARI%Z T 6 4
(14.6 %) 7»H 14 (2.4 %) ~, TTHIZ 44 (25.0 %)
MNH 14 (6.3 %) 2D L Tuwni,

MBI AKRBSLOEETZREICES WY T, NTDs U 27
DH oy MATERGE OB IR ECIT o T,

v EE

T RFPE 1438 2RI, ERBMEFHELEH T »
2 Ak th g 3P BB 2 7w, MTHFR & & + 2 & 5l i i JE 3
MEIZKIETEZBICOVWTHRALLE, ERORKRENRELE LT
ARMLER P EER CIE R, MEERBRMELH W oI AHER
HEEES, FEEA 3 VA LLEWHRMEKPERTCIX., It
ANDOEEZ L+ HICFMTERnWEZS XD THDH, AR
Ext g HE O EREREIL 246 [97] ug/H TH O . & 5B L
SRR, B2 HBERICETXI R, BEH O AR
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O EEBRMEIITNTAMEID A 1.5 %8N L. NTDs(7ng/mL)
DAy bFTZHEHUTOFEIZTINANMD 54D 1 (I AT 10 4
I AB24)ITHEAD Lic,@mE o0& AFEICEMZE(PtGlu: 200
ng/H) O¥ERBMESL ZERT 52 & T, NTDs U 2 7 K
CET DR RBE N,

N RO A v SE B B X 159 [59] pg/ 1,000 keal/H T
HY, BERTZEHBICAEEE o, BAAO R FEER
R (2015 ) I XD HEE YL EE (200 pg/H) LLF
DAREDHFIX 36.9%TdH o 7z,

AR O RGREOMIFEEBRMICIT., BEFZHUHEMICAH
B2 (CCHE>CT BE>TT BE) BNA BT, HATHIR TIHX. CC
B, CTH>TT # o # & 25-26) . CCH>CTHE, TT #E @ # 27,
CCHE>TTHo®mE 29 & MEMICEHETOERINA LN
N, CC #>TT MO ERIT-HLTWE, oW E L RIS
ERARBHEIERFZHICIVEEINLD ZER R I N,
NTDs PP 7= o miE¥ERD v b4 7 (7Tng/mL) % F [
LFH T, 2R T 13.3%THDY ., Fio, TT #H#iX 4 NI — AL
NTDs U 2 7 DR & i,

BEEHICBTLO2NMABO MIEEBME X, M AMEIDL CC B
¥ 152.83 %.CT Bf1X 150.8 % . TT 1T 144.2% & # /M L . NTDs
DAy NATHERMOFIZ, EETH AN 104 (13.7%) »
A A®% 24 (2.7%) KHABICHEAL LE, L2rb ., B 24
O I 5 E B 1T 6.7ng/mL B L O 6.8ng/mL & NTDs % v b &
TEEDbT NI TFRERIS SO TH -7, PtGlur 200 pg/H O #
WM OMMIZHMET XEIRDND D &N Do l,
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Daly & 29X NTDs PO DEmRY U X oKD
HEZHOLNICT 2HMW T, BIRTRERFR O LMEE XL L
L7710 Mo . ZERY 7Y £ b 200pg/H B L O 400
ng/HE L RMERPERORBEZ2 FH S, WP AT X7
A ERTESHEDLZEE2HRE LA, Dary b 29F, L B = —
O T 200pug/HOERY 7V X v MiE, DO ANLXITE ST
B E, BEHMSER., VA ZXXRT 47 FEM OB S
mH X E®EFET L, £/, Y7 YU XA b 100pg/H O & TH Ak
FICER T 2 & NTDs VU AZRBICHFSLS T2 &@HEL TV

rIH-

5. T 71EH, NTDs TBiiCcid., PtGlui 200 pg/H O K& &M
TEMRAETOHDLI I EEZ R T LD THDL, £ I TAME
. 2 omXEsRL, ER. BARANBTYSU A MITE
BRnbsrZ b BZBEL, KAE (PtGlui200ug) % i AR
BRIZEE W L 72,

HAANZXNG E LM ARBRIZCOW TH D L Hiraoka o
2, kK FAEER G ELE 4 B OE®RY 7 U Xk

StA

PtGlu: 200 pg/H . 400 pg/ H Z H W TH AE B Z 2o 2 fE R
MmyEEMMEITNMARMEY, T ENLFEY 140%. 150% & # M
Lz z®%E L TWwW5, Kawashima & 3013, 20 f sk A % %t
SGICEBEORAIEICM A T, BB 420pg/H 2 5 0¥ X - R
¥ o
ARBRET oL LA, MARICHE L Tl iE 3ERMEIL 22.4

v I AV a— ABMWEID T ENLE 28 ABER Y LI

171

[1.26] ng/ mL (M ABID 174%) ([ EH ., mEFRE 27 A
Y fE X 8.14 [0.44] nmoLl/ mL (Jr ARI® 81.1%) K F L. HE
RFEHRMEAEMB X O NTDs #R BTS2 2 REBLE, Z
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DFERIIFT. BRI 2O HEMR 450pug/H UL LB I+ 5 & . NTDs
T LN LR MEKPHER TRIE 1,070nmol/ L 2L EE 225
& W9 Marchetta BT X5 A% 7 F U v 20 REIFTIE R E
TdHh o7z 31,

E R E2AT O 2O, RFRTEERKERLT XD I
PtGlu1 ® DFE # 1.7 & L TW5%, BHEMER O PtGlu; I
ST O AERFHAERIT, BRHICED, BT —FICAE N
LDREMICEVERL, —FH ., BELITAEERADRFE DM H
A®E % PtGlur i L TH 50% & @& LTWD 32, AADAR
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Abstract

Effects of Folic Acid-Fortified Milk Consumption on Serum
Folate Levels in Japanese Female Students: a Randomized
Controlled Trial Stratified by Methylenetetrahydrofolate

Reductase C677T Genetic Polymorphism

[Objectivel In order to reduce the risk of neural tube
defects (NTDs), effects of a fermented milk with probiotics
of Bifidobacterium breve fortified with 200 pg of
pteroylmonoglutamic acid (PtGlui) (FF fermented milk) on
serum folate levels.

[Methods] The study subjects were 143 university women
students of the Nagoya University of Arts and Sciences.
Adopting an FF fermented milk as an intervention factor, a
randomized controlled trial (RCT) stratified by
methylenetetrahydrofolate reductase (MTHFR) genotype
was conducted. Experimental group subjects were
requested to consume FF fermented milk for 4 weeks:;
control group subjects to consume usual meals. Dietary
surveys were conducted using a semi-quantified food
frequency questionnaire and serum folate was analyzed
using chemiluminiscence immunoassay method. Oral
mucous membranes were sampled and genetic
polymorphisms were assayed using PCR-RFLP. Paired

t-test, one-way analysis of variance, Pearson correlation
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coefficient, Chi-square test, or Fisher’s direct probability
method was appropriately adopted.

[Results] MTHFR genetic polymorphisms were distributed
to CC type 36 (25%), CT type 75 (52.4%) and TT type 32
(22.4%) as a whole. 143 subjects were randomly stratified
into 73 experimental group (CC type: 16, CT type: 41, TT
type 16) and, control group 70 (CC type 20, CT type 34, TT
type 16). Average folate consumption was 246 ng/day
without difference by MTHFR genetic polymorphism.
Average serum folate level was 9.8 ng/mL with
statistically significant difference by MTHFR genotype
(CC type > CT type > TT type). Serum folate concentrations
in experimental group increased by 1.5 on average after
intervention; no differences in control group.

At baseline, there were 19 subjects (13.3%) having serum
folate concentrations lower than reference value of NTDs
(7 ng/mL): CC type 1/36 (2.8%), CT type 10/75 (13.3%) and
TT type 8/32 (25.0%) with statistical difference by MTHFR
genotype. In experimental group those subjects decreased
from 10 to 2 (CT type 1 and TT type 2). Two subjects having
lower serum folate levels were just below the reference
value.

[Conclusion] Average folate consumption was 246 ng/day
on average without difference by MTHFR genetic

polymorphism. Average serum folate levels differed by
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MTHFR genotype (CC type>CT type>TT type with
statistically significant difference. Serum folate levels
increased in experimental group subjects, suggesting
consumption of FF fermented milk sufficiently elevated
serum folate concentrations for prevention of NTDs
irrespectively of genetic polymorphisms of MTHFR.
[Keyword] university women students, neural tube defects,
methylenetetrahydrofolate reductase genetic
polymorphism, folate consumption, serum folate

concentrations
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(Semi-quantitative Food Frequency Questionnaire : FFQ)
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m U . M ¥ % 8 | X (b % 3 6 B # o & W E A
(chemiluminescence enzyme immunoassay : CLEITA #£) .
MPFE R E 2T 4 VfEIT®mERRK 7 2~ M7 7 7 4 — (high
performance liquid chromatography : HPLC) % i W7, 4
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Hrix SRL (Co.Ltd) IR L7, 2k, ERFERMER ML T
DIy A TZEIFMIEERE 4ng/mL BL L 15 mEKRE R
7 A4 ¥ fE l4nmol/mL K 16 | BRI IE T D v b &
ZITMAE AR E AT A fE 10nmol/mL KR 1D% H Wiz,

5. Bin T M

MTHFR &z 2 B I3M%E 2 EREFEIC. MARTICHRE O
Ok 22 5 DNA Z# i L .PCR-RFLP £ T DNA Z 1&g L .
ZTORIEAERY %= HIREEE Hinf 1 TUWLEG -2 %2R E
L7,

6. Wt & AR AT

MiFHEBRME, LFEARE AT A VEOHHITMWMK->TWVWED
T, BRI HEEHE (In) L., EHLL THITLEZ, X%&ENR
BEEZz XL F—-TH#HEL, = %X/ F—1,000kcal 4720 D&
MEE L, @65 7F28M O 3SHB O ZEIT 1T B &5 8o 4.
ITANRTE OLBIER IO H D ¢t REEAT - . BT
Kuskal -Wallis i 8 # H W TH L 72, MmiE E B E & M5 R
TV AT A UMEOBEEIZ OV TiL, Pearson O A1 B % £ & K
Wle, BEARFERMERAM, BIRBEACEREY R 7 DOA vy M A T
BE O mOEEOHEIT 28 & . Fisher O B £2 g R 1L & H
Wi, #EHY 7 & SPSS Statistics ver. 20 (IBM) % A

W, AE KT p<0.05 (@M) & L7z,
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7. mMEBEHEE

KNEHEIZ, HEOHEMNB LUOMAETIEL LT —F T %
AR LA &, T — X I HAMICLET 5 72D
ANTIRESNARNWZ L, AE~0ZMITABRTHY ., BHF T
MO THLAMBEIT RN LICODNWTXESLOOEICT
ML, XFRCTHEBEERLE. B, AR ET4 FEFE

FMHEmEBEERE SO AR (No.101) %= TIT - 7=,

m. # %
1. MTHFREBGFZ2 B FEBEEHEBIOVOXER. SR HNE
B &

AR GEEHE 1T840, TABZORMLE TE ol 124
EBRWE 65LICOWVWTHN L, @728 o MEEIx CC A
194 (29%). CT A 32 4 (49%). TT ® 14 %4 (22%) T
Hardy-Weinberg LN IZ H - 7= (F 2),

RHFOFEEIT 18.3 0.5 (FHMEs EERE), FE
157.5 + 5.3 cm. BMI 20.1 +£1.9 kg/m2 CT& » 7=, BMI
18.5kg/m2 LL N (RX¥) OFEEF 200 ThHh -7, EHREERE -
KERE (20144F) 10 2K 2 15~19EOE OMHEE 19.3%
EEFIERUCEATH - 2,

MARTEKOBEBREIZ., — %L ¥ — 1,526 £342 kcal/H .
%I Bsl.0+0.3m/H ., B X 2 v B124.1+2.0pg/H . ¥R
249 +96 pg /IHTho7c, HERzx L ¥ —LEREREOM
21X r=0.541 (p<0.001) OHEEOCMEND ~ 72 (K 2),
ZIZI T, REBEZEEBRBTI XL —-THEL &,
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FhRERMSHE AL OBERZITEHE 32.6 (18.5-44.1) [ H
JefE (A& PH) ] g/H . FkiE A% EME 69.3 (56.3-103.2)
g/H . XM o8 RIE 107.4 (61.4-179.4) g/H . RWIH 37.3
(14.0-79.6) g/H ThH o7, HHEAAEA 2118 O HIE&E & LK
THE, HREAHXHEIIAEEED 57.8% (A& 120g). <
DMt DB XM 46.7%( H & 230g) . 5. % 37.3%( H# & 100g) .
REH 18.7% (HEE & 200g) ThHhVH, HERZEIZEL TWan
> 7,

SEHRFEHEBIORER - ELBFNERZE., Wb B
T MBI 2T o T2,

2. A ARBRICKX S MTHFR BEEF2EANEBRERE. MiF
EREBIOCMLERESRAT AL VE
1) MTHFREBEZ 2R EBRERE

MNET O EREBERE (£24) 1T 164 +62ug/1,000 kcal/H |
t A% 12 PtGlu1200pug/H (DFE340ug/H) (% 3) % x 7=
386 + 83ug/1,000kcal/H T . /t ARTHIZZN H - 7= (p<0.001),
B2 HBICH D &, CCHR I AHT 18683~ 4 Ak 417
+115ug/1,000kcal/H ~ (LLF ., [AA)., CTH 146+44— 355
+56pg/1,000kcal/H ~, TT & 177+56—>412+
57ug/1,000kcal/H ~2 Wb ARERICHML L, s+ %W
M <CTiZ, MARBIICIEAEECCE o7 n, M A%ILZ CC>CT
PHMICEHEEDOEND » 7= (p<0.05), LOEEFRIT, VT b
MTAMBIEIAEER 720 (WTFLd p<0.001), EE T+ %
BB OB TIE, MART. MABWT L 21T 0o,

94



2) MTHFR &= 7+ £ & 3] o & ¥ & &

g ERE (2E) . S AR 7.1£1.5 ng/mL—> " A%
11.7+1.5ng/mL & # M L 7= (p<0.001) (% 3), #Eix 1 £ & 5l
x5 e CCM 4 ARi 9.0 £1.4 ng/mL —/r A% 13.3 +1.4
ng/mL ~, CT # % 6.8 +1.4 ng/mL—11.8+1.4 ng/mL ~_, TT
X 5.7 +1.4ng/mL—9.8 £1.6 ng/mL ~ & W3 v b I A% 5B
FEICEMErRLE (Wb p<0.001), &=+ BEEH T
IZ 4 AR CC>CT (p<0.05)., CC>TT (p<0.001) TH Y ., CC
i 2% (CT, TT) TvEWETH-7=, L2rL., It A

HiE T2 RBEMICEZT R o, MARI®% O LRI E
K TIiX 165.2+1.3% CdH v . Eizx + 2 My T CC H
148.3+1.3%., CT A 172.4+1.3%, TT % 173.6+1.3% D # il T
Holo, L2rL., ZOELFEZTEBFrZREMICAR ZI1XR
N o T,

3) MTHFR B FZ B MBPFRAE XA T A4 V
mMFERE AT A4 2 (£2K) X,/ A7 8.0+£1.3 nmol/mL
- A% 6.2+1.3 nmol/mL ~fK F L 7 (p<0.001) (& 3), i&
I+ %8B Tk CCM 7.4 £1.2nmol/mL—6.1+1.2 nmol/mL.
CT "X 7.4+1.2nmol/mL—5.8 +£1.2nmol/mL)., TT (X 10.4
+1.4 nmol/mL—7.5 £1.5 nmol/mL W3+ h &t HFEIZIEKT L
72 (p<0.001), Bz +ZHMEM TIEM AR CC<TT (p<0.05)
CT<TT (p<0.01) & TT BB @L< o> T, MAH% DL F
A EBEEN AL LT, AR O ZE R IT 2K TI

77.9¢+1.2% CHVH . Bizx F+ZMH Ti1x CC A 81.3+1.2%. CT
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Al 78.6+1.1%., TT A 71.9+1.2% ¢ WP R HIE T LD, Bis
FEZMBEMICAEEZEZIT D)o T2,

4) ERERE D BFEBREBBLIOCOLERE XA TS VELE D
B &
el E & MIEEBMEITEME MERE AT 4 U E

%

CIEHEWHBELTWER, MHBMICAERE CTIEIR o 2, i

o

M MiEREL AT A4 U EEORICIT I ARTH & b &

N

EOADOEEND > 7= (I AR r=-0.478, " A% r=-0.535

p<0.001) (X 3),

3. MAR%ICB TS MTHFR B+ AEJERFERER M
BLOHRBAEDNOY 27 LOFEBRME. EFRERAT A
v E

1) ERFREAD

AR TIEHERFERERADL O A7 OHF v b4 7 % M iF
R (4ng/mL) R & MAiER T 27 4 >l (14nmol/mL)
LbEzRWwi, MEEBMBEOLNZE Yy bA 7 Z FTRIZ L O
. &EFEICBW T, AR 64 (9.2%) " A% 14 (1.5%)
A LENAEEZR Lo (£ 4), BT+ TIX
CCRIITMARBEDL 04, CTHR 34 —>04% (/r AET— 7 A
%), TTH 34 —->14 (M A>T AZ) Wb L
7=

MPEHRE AT A DOH vy b A T7HEU EICEYE T 5 F 1

A% ELEAKT24 (3.1%) THY, ZoO#EEF+2 R
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TTR CTChoTm. BREFZUAIOEHBFHEE TN AGHE TWVIT 1
bABEEIE o T2,

2) By AR RE AL E

Ok AL E o L E R E® R T A4 Dy b F T
10nmol/mL AL ETH B &, &K TH AR 94 (13.8%) — 40
ANtk 24~ L7 (p<0.054) (£ 4), Eix %% Tk CC
24, TTH 74 TCholz, TLTTTHEIAERIZEZ N>
(p<0.001), M AHZLIEIEKRT 24 (3.1%) THYH ., Z0#EMK

F 2T TT R Th - 72,

V. &£

1. B - EAaBHIERE

FNE O R BEEFSEREKCSD W TIE, = %L X —
1,626+342kcal/H . ZEfE 249+96pg/H TH v . EH B - %
ERAE 1O OFNIT.TNEFH 1,776+4T4kcal/H . 237+101pg/
HT., =3 ¥ —TERM@HE - KEHRAILAERICKL
(p<0.05), EBMMIIR L L H>»Z2BIRETHo, HAADEF
B % 2015 F M 9 (18~29 W) OER O ELH L EE
(EAR 200ug/H) KW T, REDOHEDOE AT 35.4% & 3 N IZ
— ANV 2RI BN DboTe, £, REVRAT A ORI E
T HEHX I Be(EAR 1.O0mg/H L T #F ), v % I Bi2(EAR
20ug/ HU F)DNM ABOAREDODEDOEE T . TNE N 58.5%,
13.8% T » 7=,

WERRIRM BRI ITERLZ T CiIR., B4 Y Bsl.2mg,
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a4

]7]

Y B2 4pg NI MENTWDE DT, MAKIT., ER L

X Iy Beld, MARI® 2.3/, %I 2 Bigld 1.6 5 & 14

171

mL., WIndb +o02EBERELERZVARDODHEITIWVR - T2,
Thbb, NABOEBRMANHFICE X I Bg, X I 2 Bia®D
AREOEBIITITOLONLIEZLDO EE LN,

Q. EBEREBELOABEEBRBBEARIOCLAFERET AT A VHELOD

B &

Bio 2R EREREIT N AANIZHT — %, 1000kcal 4
e b ENRRDolBn, TABRBITHT —FI2EDN R
1000kcal 72V o BWMEICITIAEEDN RSN, ZRIE. N
A BT O E &I — /I PtGlu: 200pg/H 2 M L7772 TH
2

i
=

AERE L OMFEBRMBERSRIOMERET S AT 4 U EICIE
MAFIHZ EDAEOHBIXRo7, L2L., ®Bi# 190 F A
TARBICE W T, MARNIZ., KFJEFRER, EBRERE L @
WBWEBRMICIEIARRMEERE X0 o720, PtGlu: ¥ 0 3E B ¥ 0

MADONM AR TIEITHEEOFBEOMEN A LT, it DH
B WT, AFMEREBERE - MIEERMED 5 VX M 4R
FEVATAVEOMICAEERBEEND o7 &5 WG 2022
BE X oo & v ) #d 2320 A IEL TWDH, M AHI
DEIC,.HEOREFMEERBERE (KNI TIEL 75-522ng/
H) o Cix., #EE & mEERMMIC. B 2B E T
bhZznbon, Wb EOMBETH -7, BRIl 19 128
5 PtGlu:s /t A#% (71-863ug/H) O HEfEE IE & W& E %
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e oOBEEMEPIBPEEEICKRT-0F., FREOGRMEN KX W
O, PtGlur W - Ko R, T2, 7o XA F T 4
T ADEENILSHEOMRFTNRLELESZ I LN D,

3. MTHFR B F L B OM AMB O MEEBRE. Lk &FE
VAT A UVEDEL
MAFIHBOENEE D &, MFEBRMIZ. &2EK TH AR

XV 166%, B2 8B TiL CC A 148%., CT & 172%.,

TT® 174% ¢ T h TN ABEICLEHF LT, MfERE > 2T

A X, ERTHAAREY 2298 BICKR T LE, B +2

A CiX, CC A 19%, CT & 21%, TT A 28% L T h N A

BT L,

Yl b 2D FEFEEESLIC, EBEORFICEREZSTOREE
2 2 Al &2 v PtGlur 200pug., 400pg #2240 4 BB A0 L 7=
VTN T — AN ARBRETWVESGFZ RPN EE L, TE R
fE1X 140% (PtGlu:200pg/H &) B L 150% (PtGlu; 400ug/
Hiiwm) EH L, MEFRETAT A VHEIETZENLEN 6%, 12%IK T
LA ELTWSD, SbicEisz 28 Tk, PtGlu: 200pg/H IR
o i 3 EEEE X CC & 136%., CT & 130%. TT & 169% D k&7 |
MiERET AT A4 fEIZ CCR 10%. CT A 10%, TT & 9% F
L CTW7, PtGlu: 400ug/ BN o i 3 E®BE X CC M 177%., CT
M 145%, TT168% D L | MEARE L AT A4 U fEIZ CCH 10%.
CT# 10%., TT# 8% F LTV, (BEMEIZHoVWTIEHHFEHEMNKN X
WHEHE L) K22 LA U PtGlu: 200pg/ H {70 @ Z5 1k =R 1% A& BF 72
DOFNELLERS O 200ug & 400pgfFME v b E Lo T,
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T RNAF T 4 7 AEXEFETTCOEXY IV I X T AORNICKT D
FIE Dy ERWINICE T 2 %175 29T, EmY 7Y
A b i b A REICERMELSNTZERO RIS R M-
EOoHENINTWD, Yy POFERT.HWMAT 4 a3 Ix] v
T 2O MBI LY EBAMBERAL L ARBEERO HF 2SR ZHNI
vt oWE, EMANEEALEL 7 v PIZE5E 2728 Ttk Ca, Mg,
AEAE.OWAL WML EREL WALV HEREH D 3081
RKWFFRNDITABZLDOEBROBRINERGNOIX, 7 4 X XAHFKEEAL

(TR, FT 47 R) ~OEEOARBENDD0E LRV,

4. MTHFREGFZ RO AMBRICBITSERFREZM
BIUOBARBEAEDSO ) A7 FMEMFERERME, MPHRE X
TAE L O EE

1) ERFHRMEFM

2010 FO AR FEMEE 20 D ERFEHRERZML O I v b oF
gL LT, RMmERERIEE 300nmol/L BL kM BE R E TR
7 A4 UM ldnmol/mL RN R I v/, K34 H TH A
AIICmMERE AT A VERX Ty PATHEU EO U 27 FH X
2 4 (3.1%) T, TOEIFTZLTHL XN 14.9nmol/mL
19.9nmol/mL TH V|, M {EEMEIL 2.9ng/mL, 3.8ng/mL &
K CTHholc, S HIC, EMERED 147pg/H . 125pg/H &
BKETHL., 20 28 FEEEEINENYTT R TH -7, Z
D248 %R ERINIGHEOERICH T HENEERETIZE
BiF ThHhote, FMb 200k ETH (150 4), @mEHRE T

AT A4 AN 18.5umol/L., 22.9umol/L ® 2 4 (1.3%) 2k
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D AR RLEFEFICTTH CTH o7z, Fhl o TTHICIE., &
FHEER 200pg L EOEREZE O TWD, KT AKIZE
WTHLERD 240MEREY AT A EIZY X7 OH v b
FT7MEETELZ W Ehrote, TOHBEL T, EBIEM
REALBKHOIK T Fe 7 7 020" EFE 265 0n, TT B X A E
MOLREBMICEREZERT 22 EEMAEIT LV EN R IR
7=,

2) B AR AE 1k iE

FAREALIE O PR ICIEmMERE AT A4 Oh v b4 7
10nmol/mL K OMFPEETH L 19, KFRHFETI v b
A7 EOoFIET, MARIITEKEKT 94 (13.8%) THh - 7=
BN AT 24 (3.1%) WA L (p <0.054), Eis T
2R CThHDHENMAFIZ CCR 24, TTHR N 74 T, it Ak
TT R 24030 vy b A 7 ETH -7, S0 AKIZ, IR E
VAT AL FMT S E, MTHFR C677T £ R o v b b
T BARBILIED POy PATHEUTTHY, U A7
FIEEEE TCEDZ LN RB I,

Holmes 51X, MTHFR 677C—>T £ I K € v XA 7 A v
Eo EH EEBEELTVWDS, FEVATAVYREEICXT S
MTHFR677C—>T £ R o 213, KEBREBIIE O H# Ik CIX X
T, ERRILZITo TWVWHIEAIZTER FZRIC LD EET
Mol ERELTWD B3, Zhix, AR E K LEKR
Td -7,
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b. REBEOEEM
AxtRFEZMBEFRET AT A4 ETREMT 5 &0 B R IFEK
MEMICH T LI2EBORXRBEERBIIIZIEIRLG T -7, B Ik
fLiE DYV 27X, S Afiix CC A 10.5%., TT & 50% & Bl ik
DERRTIEHALETHD N RB SN, PtGlu: 200ug/H %
T+ 2& TTHRH 240HB Ty bF7MWEULEDOY X7 F L
LT, 202 &b BNRMMAE T TiE. PtGlu:
200pg OV F UV A MEFHAT L2 EDRAHTHDL EE R D,
BATBAETERY 7V A FoFHFIE DO W T,
(TFTREFTHEHRERL., NT U ADODIXWVWERIZIZKEZ DT, O
ET.ERIIRNEALLEINHZEED OKBERE AN, ML
EmELZ EFRZFMAHL, T T AR L TCWESESICEF T
UA N (8EH) oMM EWHIEFTCHEL T, V7
U A b (AR BREEREFHFOEMEZCTCHL> THLHEH®
<R, SFHWEERBRBMBEEAL (PtGlu; 200ug) O X
DM EMIT, BEFHICERLLT S, LK C, 7 v A
A FT 4072 (BHN7re—=—F0dE) OHERILL . TV
DAREVERERERDIZEN T, REHEFEITE W TH
ODOENDLH EMD D THDEEZOLND,

6. A BFF DR

AKFIROBRFE LT, FLEBZX L2 TAHBEIEWZ
&L BEARFEHRMEZEMICKH LT, AMEKRPEROFMAE L TW
W EnFETLONRD, T, dREVEFHXELEERBRE
DFHETHLLIZIEEZERETLHE, —KOEFER LKL TH
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RICED D DWRERMELDE BN D,

V. K&

RKFL A RFPAIC, EBEHMIEREAL (PtGlur 200pg/ H 4 0)
ML, AAIKC KX DR % MTHFR #1512 M BlIC .
EhE, MFEEBRMBSIOLERE XA T 4 U0 M#E % H
N AR I ERFEREEM, BIRMEAIE O U X 72D
T, TNWoHO0&% 0y N 72 HWTEAGL =,

KPR AE, BEARFERMER M oW ZER., WS e
VATA Dy PATHEHOBENL DL E, DT D EG
FEZRTHLEROREREREIZIIFZERGF Tbh > =, 8k iE
U227 FIZ 138% A6, MHEZOEBREBME N (PtGlu:
200pug/H) OFHIZ LV K FEL L, BIIRMEAIE T O &2 5
FEHEZEOoERMBALELMAMD AL TH L EDBRBEI NI,

ot &

AWz, THhHhLTwnwkEkiEsELlLiabhEBreE
FEBHEEFH 1ISHMAEOFELEOER. KEF . BFOHITE
< HALH L T £ 9,

Flo. EBMAMEERILZRZEL TV ZEZWWE (KK) Y270
FMARFICEALE L BT E T,
kB, FBEMKICHE T 2 FEHITR WV,
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K1 ERRAMAEBILORERS

(100mLZE#=Y)

B & EEE
IR JLF—( keal) 49
= AIECE () 32
fEE (2) 0.1
#E (g) 10.6
B (2) 25
FRUD L (mg) 40
FIS9 L (mg) 100
% (mg) 4
E422Bg (mg) 1.2
EA=2B;, (ug) 24
EAZ2E (mg) 8
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%2 MTHFRER - 2RI & KRR L O%E R, R

24k (n=65) CCE (n=19) CTE (n=32) TTE (n=14) p P

BH FiiE D FifE  SD FiiE  SD FifE  SD
SR

£ (%) 18.3 0.5 18.4 0.5 18.2 0.4 18.4 0.5

HE (cm) 157.5 5.3 157.7 4.9 157.1 5.5 158.0 5.4

RE (ke) 50.0 5.9 51.9 6.0 491 6.2 49.7 50

BMI (kg/m2) 201 1.9 20.8 1.8 19.8 1.9 19.9 1.7

BTRILF— (keal) 1526 342 1480 377 1610 348 1394 224 L ns

AIFKE (g) 57.6  16.3 55.8  17.2 60.0 16.8 54.6  14.0

BEE (o) 541  16.6 50.8  16.7 58.5  17.1 485 13.4

kit (@ 196.9  43.1 195.3  45.7 205.2  45.6 179.9  28.4

E43UBs (mg) 1.0 03 1.0 0.4 1.0 0.3 0.9 0.3

E&3VBy, (ug) 4.1 2.0 4.3 2.2 4.2 1.8 3.7 2.2

EE (ue) 249 96 269 102 237 96 249 93 -
BR#E (/8) RRIE  (EAMEEEE)  PRfE  (OOEEE)  PRfE (OOGEE)  PRfE (OSREHE) p?

HLE 250.0  (1750~3375) 250.0  (197.1~2900) 280.0  (1575~3500) 230.0  (1350~3075) —

JASYZ ;| 64.3  (432~97.1) 53.6  (429~986) 63.6  (439~943) 7.8 (532~107.1)

%3] 21.4  (143~286) 21.4  (143~286) 18.8  (143~35.1) 22.3  (125~286)

Fo¥E- HERR 0.0 (00~08) 0.0 (00~1.1) 0.0 (00~12) 0.0 (00~04)

25 32.6  (185~44.1) 36.1  (21.3~56.1) 33.3  (17.6~424) 27,9 (165~604)

ERE 0.1 (00~1.1) 0.2 (0.1~1.1) 0.2 (00~12) 0.1 (00~0.2)

wEAHRRE 69.3  (56.3~1032) 66.1  (56.1~8386) 67.9  (55.1~944) 92.1  (700~152.7)

ZOHDEFLE 107.4  (614~1794) 109.3  (650~185.7) 108.7  (524~155.1) 95.8  (555~213.1)

REH 37.3  (140~796) 57.4  (250~1174) 31.0  (133~813) 35.9  (49~544) L s

pto] 4.6 (1.9~95) 54  (18~100) 4.6 (15~84) 50  (31~109)

AN 36.1  (257~517) 36.4  (266~509) 38.8  (27.3~534) 30.7  (16.1~534)

SE] 68.6  (46.6~110.0) 57.9  (343~102.1) 79.3  (559~115.2) 64.6  (434~715)

op%E 25.0  (250~500) 31.4  (250~500) 28.2  (200~500) 25.0  (250~500)

3L38 173.2  (763~271.4) 171.4  (857~2257)  221.4  (686~3206) 86.3  (654~2314)

mAE%E 16.0  (109~193 10.9  (7.3~192) 16.7  (14.1~203) 16.5  (68~19.9)

E¥E 31.4  (164~439) 356.7  (17.1~508) 31.4  (194~463) 216 (7.1~323)

REAFERAS 160.7  (1036~3107) 207.1  (1286~3357) 150.0  (101.8~3062) 184.8  (77.7~3362) _J

p° 1TEBEH ST (L ELE: post hoc Bonferroni 125E)

p? Mann-Whitney ui& %
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pHcyfiE (logfi&)

(nmol/mL) (a)

.366294 O AR
3.0 ol n=65% ‘Cl gi:
o ﬂA§11r=-o.478 p<0.001 |~ 2%
1 A#r=-0.535 p<0.001
o o
o p639057] (b)
q &
(o]
o g p302588| (c)

2.0

Y=-0.3626X+2.7223

1 1 T I
10 15 20 25 30 35

M;EEEEEE (logfE) (ng/mL)

B3 i IE LM AT X T A E (pHey) EDBEE
(a) M A ZEBRE = ang/mLDIoglll (EFRFERMEB M F DY A {E)
(b) pHey fE <14nmol/mL®DloglE (B ek & 1fnFBEDHyFI1E)
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Abstract

Associations of Folate Consumption with Serum Folate
Concentrations and Plasma Homocysteine Levels
According to Methylenetetrahydrofolate Reductase C677T
Genotype in Japanese Female University Students: A
Single-arm Intervention Study Using Fermented Milk with

Pteroylmonoglutamic Acid

Objective: Using fermented milk with probiotics of
Bifidobacterium breve fortified with 200 pg of
pteroylmonoglutamic acid (PtGlui) (fermented milk), we
studied associations of folate consumption with serum
folate concentrations and plasma homocysteine (pHcy)
levels, and evaluated risks of megaloblastic anemia and
atherosclerosis using the cat off point(COP) according to
methylenetetrahydrofolate reductase (MTHFR C677T)
genotype.

Methods: The study subjects were 65 new-comers of the
Course of Nutrition of Nagoya University of Arts and
Sciences. A single arm intervention study was conducted
from November-December 2014. Serum folate
concentrations were measured with chemiluminescent
enzyme immunoassay method, and pHcy with HPLC. Oral
mucous membranes were sampled and genetic

polymorphisms were assayed using PCR-RFLP. Food
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consumption was studied with FFQ. Paired ¢-test, one-way
analysis of variance, Pearson correlation coefficient,
chi-square test, or Fisher’s direct probability method was
appropriately adopted.

Results: Average consumption of folate was 249ug at
baseline. Folate consumption was positively associated
with serum folate concentrations, but negatively with
pHcy levels without statistical significance. Serum folate
concentrations showed moderate negative correlations
with pHcy both at baseline and after intervention
(p<0.001). Serum folate concentrations of CC type were
statistically greater than those of CT and TT, and pHecy
levels of TT type were statistically greater than those of
CC and CT. Serum folate concentrations after intervention
increased by 656% as a whole compared with baseline value
(CC type 48%, CT type 72%, and TT type 74%). PHcy levels
decreased by 22% as a whole compared with baseline value
(CC type 19%, CT type 21%, and TT 28%). Change rates of
serum folate and pHcy by MTHFR genotype were not
statistically significant.

The number of subjects having pHcy greater than COP of
megaloblastic anemia (14 nmol/mL) were two (3.1%) both
at baseline and after intervention. Folate nutrition status
was acceptable. The number of subjects who have pHcy

greater than COP of atherosclerosis (10 nmol /mL) were 9
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(13.8%) at baseline decreased to 2 (3.1%) after
intervention. Those who were at risk of atherosclerosis
decreased from 2 to 0 for CC type, from 0 to O for CT type,
and from 7 to 2 for TT type. These two subjects were the
same persons being at risk of megaloblastic anemia, and
their compliance of consumption of fermented milk were
lower.

Conclusions: In view of serum folate concentrations and
pHcy levels comparing with COP of megaloblastic anemia,
folate nutritional status of NUAS university students were
acceptably fine, irrespectively of MTHFR genotypes, but
there were nine subjects (13.8%) being at risk of
atherosclerosis. Those people are advised to sufficiently
consume dietary folate, and to consume fermented milk

fortified with PtGlu: 200pg/day.

Keywords: consumption of folate, Fermented milk, MTHFR

C677T genotype, serum folate, and plasma homocysteine
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% b E
i
20 AL AT L ICE RFEREZE M ICADRERI B I L, 20
Al % I HER L NTDs VU X 7 KBICE T 2% 7%, &
CEIRE L. RROME & O FE S HE S, R o EEMEN
EHSINATWD, bAEHOERO &FEREETIT., 7.
ERFERMEEAMZ PHT 2D 0RBRFHEEREBRE N I L,
2000 FFICIXEASE (BELEGEBE) 26 TR E M EEE
B o7z, MR ATRE 7o i o PRIk L CTAERR 1 2~ A DL R
BBk 322 HFTCoM., b0 FBRIZMA, WbW
Do BEMBEL D ER 400ug/ B OE R 2 HEE T 5 ) @D

I, % 20 F < I %508, NTDs @ % JiE IR H
MWDy, ERMERE: - XEHREICLDE, 22 104,
BoVEHERRETIAEAFEREEOHEREICEL TRV, F

. BAANGZ., 7V 2 Mo T o EPES . ER T
BF o 7= D I MBI E D EE AR, s HEERRB X
MTHFR #&15 + 2% C677T I LV ZENH D, LN ETIX
MTHFR &1z + % B 502 58 e 18 B & i 75 38 MR (0 . I JE K &
VATAVIEOREE AT ARBRITA RS ERBAEBRNL
7 aRNAAFT 47 ARBICEDINARBRITA Y= 57220,
T TCARME T, LIRATERFERIZD 2 L1 K54 %%t
LI, NTDs ® UV A7 (R & FLic, ¥R - NTDs &%t 9 5 %0
i EREBREOBEELH O MNICZL, EBEHM (PtGlu: 200
ng) B 4 R ABEEEEAL (EBEMBEEAL) ITX 50 AR
AT W NTDs . ERFERMEG M B REBEIESE T & DT
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MTHFR &z FZ BBl ICERERE., mMyEERME. LS E
VAT A E L OB EE BE L. AR T RE e g M~ o FE R 1R
i+ o2MEREHLNICT S Z LITL 2,

FE 1 Tk, BT R¥%4 3374 (FTAELE 3-4F4E) %
MR, XV A PO T o — b AE, FFQIL X 5 B FH
ERAEEZIT K T RFAEDOER - NTDs O ik # #04#8 L, %
MBERE, AEPHEMELLOBFBEICODVWTHRFLE, £0OK
RV ANAEZT K T0%N TER LW REHR] Mo T,
L?2L.INTDsO i B X OITEEAZHE»6 0@ [E
EFBAENPLBME] COWVWTIEH, FEAEMS RN T,
NnEF. oz EREFOMBLNVEHB I N, — F .
T EALEDO AT TERLE WD
M, AL T, LarL, TEETHE»b 0@, [E
EHEECSBEBME] CEHTLMMEIE R o, ERAITE
., NTDs omi#E&»"dHv . BEOHRB RSz, L»L,
SHREENLFRFAET, BT DT REMENK <, 4 FH K-
MBEBE N2V, NTDs O @A, EEBO@EMEITRML T

¥#®F | B L INTDs »

Whnola, ¥, ¥EBR., NTDs oMtk L OV EREROH
CREfli & EBMEREEOMICIE., MENRZD SN2 T,
BNZMEOHE M EE (200pg/H) Z FTEH A2 AEDHE O
ALK 40%TH - 7=,

EMERBEMRIT 22025 E, KFRPAEADODREAEEIT. H
1K+ E LT TRIEANAZ =) B2RFELT TE/HAY —
Yol En, TEIR SX — v ) [CBE LRI,
EmAHmE AL (FRE, LH., REHE), BEEH., WL HE. &
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TEMPRRENTWEE, £, ¥R 240ug L EZ B L 28 T
T, EBMEIILD, T X AF B LOZTOMmOREEFEOER
BEEIRIHETChoToZ tinn, ERMEBHERAELTE T TR, &
FIERMEZERT 22PN ERBROEINICO RN > TW
oo 7B, NTDs THICEHETHE®HRIT. ZnEFTU LD
Ex - kEBEEAROHE. & (RN T U R) OFEDD HO
HENEETCHDLZENRIBINT,

WA, RS Tl &+ K¥4 143 4 % %t %12 MTHFR # 15
28 Ce677T Tkl . KM EOEBRBIMEEHAL. PtGlu:
200pg *a ) ORMAEMMT 27 & Akt B B &
T > 72 . MTHFR Bz +Z BBl H 1% . & 58 73 4 (CC #E 16
4. CTHE 414 . TTHF 16 4 )., xt i 704 (CC HE 20 4
CT# 344 .TT# 16 4) TdH 5, &5 #ITIX PtGlu; 200 pg/
100mL Z @ L 2 MBI R 100mL z2 & H 4 3 [# 8
LTHH W, MEBIZEIIAETCHEYVOREEFELZL TH H o
o, MiE¥EMMEZ2MWEL T, NTDs RIE IV A7 EKBICHMHT
b o5MNENDORFEIT - T2,

MTHFR &z +Z B oM EIZ, CC 25.2%., CT 52.4%., TT
22.4%TH o 7=, EREREITILK T 246pg/H TH H | FEWR
HETLYLEREDO (EAR 200ug/H) O REDOFHEOE ST 3 A
1 AThote, EBMERE L MEEBRME TN AZLICE VT
FEEE S A B vTe,

B 5B o i 3 B e X 2K T ART 9.8ng/mL 2 b A At
X 14.7ng/mL & 720 0 XN—2F7 4 UFFICHN 1.5 FAEICE
FLTWk, ZOWNRIIE CC, CTIX 1.5, TTIE 1.4 15 & L

121



FALTWERAEREZTI R, 85+ 28 EEM O kK TIT.
CCH>CTH>TTH ChH TTHIKMED > 7., & 1+FEIT.
2 Bl AR EXERFEHRMEE MO MEER FIEY v M4 7 (4
ng/mL) ## 2 TkV, EBOXBEREBEIITWETEL D
D THoi=, NTDs BIEV AZEBOL v P A T7MHE SN T
W B I TE E R E Tng/mL R O F T, 2K TN AR 19 4
/143 %4 (13.3%) ToH o7z, TTH X 4 A2 1 A2 NTDs U &
IR ENT, FABICEBW T, ®ER 734 TIiT 10 4

(13.7%) —2 4 (2.7%) AP L, TOWNRIE CC A 0
4. CTHR 64 —-14. TTR 44 ->14Th-o=, TAEOD
ZO240OMIEERMEIT. Wy PATHEEZDT NI TER DS b
DThole, EMEBEMBELLTERLEZEGEHETIE. WTh
» MTHFR #iz 7+ MBI T MG ERMITIASIC LR
L. NTDs U X7 ZfRBLS>DZ &N,

2010 FO A AN BEFEMELE N LKA OB EENRE
rRTAKREE (ERFHRMEEL) & LT, AHOREZET
b oMEPERTIERS, - RYMWAREELETH DK MmEkS
W E (300nmol/ LY E), MIEAET AT 4 fE (14nmol/
mL RKifi) 2HW, TOHEOHMFEESZICL CTERBREBEREN
KRE SN T,

I 312 W Tk & +%4E 654 & xF R I1CHER KM EEIL
(PtGlu: 200 pg & ¢) =ML T 77— a0 AR
BaiTw, MBEARE AT A4 MEE2HELERIFERMER M,
R LAE O U X 7 K oA %%  MTHFR & iz F £ Bl
FEA L 72,
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MfigEARE AT A4 XN AR 8.0 nmol/mL T CC,CT<TT
DONEIZ TT WA A EICEME TH > 72, HEEIRNIEBEILMN NI
XM AHIT 6.2nmol/mL T 22%D A BRI TR A BN TZ,
HEFZHBIICBNTH, CCH 19%, CT & 21%, TT % 28%
CABICETLEY, B FZ2HMICEIET R o7, BER
FEHMEAEMLOMFEFRE AT A v A 7f 14nmol/mL
UEoVUzxz7FEFT, FTAMBNTAS 28 ThHhoTc, 2T
EMr b, KT RFAOERFERMEE I X+ 5 BEE O R E IR
BRIZIIFTERGFTCHo e, BIRMACIE PHOMBERE T XT A
YO H v A 7 (10nmol/mL Ki) ZHWTH v b4 7
UboU 27z Md o5&, MARIIZE 94 (13.8%) O
VAT EDRND > T  EBRBMBEEHAMAIMIZTELY 24 (3.1 %)
A L, BE TR TR EMN AL CCR 24, TT &
T4 Thole, MAKRITTT B 2 4 1T » 72, &) Ik EEALIE D Y
A 7RI PtGlu: 200pug OfFMPAH TH L Z LB RE S
i,

ME1I~3 O REERIET 2 &, HIRATEAR LT KFEDE
. NTDs ICkt 3 28, M+ 5 TlEiro>7%, NTDs
THIZERMOER LT O RERBEPIEE TH DL Z &b,
BT MEOBERE - T EPLETHDL EEZ XN,
¥, BERFERMEZEMICE W TIX, K FRFEITERORE
WHENIZIERGF TH > 7-, NTDs, B IR AL GE 13 . 25 fe 4 158 &
+ HERRA MBI (PtGlu: 200ug/100 mL/A) IR TU R
JIEBHRARETH- T, 202 b, FTEHAEAFORET
BARALNET, TOLETAT UV AOENRTERFEYE 21T
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W, Rl NTDs, BHR#ELIE DO Y X 7KW O 7= DI ix, KH
B (PtGlui1200pg) O EBMEKMAE N 2 0BBENDREN TH
HITENTRMEINTZ,

E il
KR ZATTHICHTLY  RAELCH DL THWEA TR
FERFEHREZHOZEOERICEEH L £,
RKHFE 2D D 9 2 T, BisF BT TIEA S EARHENRHR
2R ZTHEE, TXBEXHEEZ XL,

REFEBRAZLEK 4 FH, BFERE, A OEKE, & CHEE
ZIXT L O, B FmCHE, PINEE~ORBWICED T, K
EZ2DLLRBALRIHEERBIOCIWELZHST ELEAZRE
M &z, e “H#HRICESEHFLLIYBILE L LT
Er

mBL.EBRBANEELELZESEL T ELEZNE (KK) Y270
FARMICEBLEBE L ET E T,

124



ZEZ ' H

1.

e 1M
7Y

AV PMICHETLT o — P AE

g R 1

No.1-1

M

[#ERIZET ) 2BV T, RERERE O

ROGET v — MREHBHD~ABELET,

1. AELEY 2 AELE¥A

YTY AV MY ET 7 — MRE
SRR

YTV A MBS HT o r— MREEZITOIZLICLELE,

BiLLWP, KEBHTIN, 7o — MeZHBALKEED X I BBV LET,

e T

AR ( ) i ( ) MRl k-5 WAHE - A7, M (10 A LK)
{EETIE : —AED L - EF@ - Zoft( ) pal AL (L VALN)

(27— DY FY A2 bR, v N, B, FYIVZ7ROEFIV - IX

FNDZ L TT,]

1, ¥ 7V AV FEEBERLTHET D,
OERLTHWS @QERLTHRN

2. B 7Y Ay P EERLURWVER T T,
OREERHD S
Q@B&NEVNL
@RHERMH B0 6
@YY A MCHEBEA R
®Fofth

3. HEfkd X UMM ABIRE IC DWW TRE X S E &L,

3—1, HERL VI REREZMOTVET,
@IV @Oz

3—2, ERILOLIRBBITETNTOE LM TVETH,
@I Oz

3—3, UEREMEAFNPOHLILRTETNDLBVETD,
Ot+mER TS,
QXFERN TV,
@B TV,

125




N - E s
T ]\n}ﬁﬁm No. 1-2

3—4, HEFMRREL VIR EERSTWETS,
Oy @z

3 — 5. IS EE OMERTIIBBN MR Y X 2 (53K 7 8 O WREE R HABY e L O PR &
R S A L0 & @ ThET b,
Oy vk

3= 6, MERIEMBERIRAE Y A 7 (K3RO = DI RN &3 T U2 HERES 58 M) £t &L O BUR
lik % mo Tk,
DEm->Twn5
@me

3 — 7. HERTEITBERA R Y A 7 JERKD 1 0 0 HEREEE I M B A5 0 S B D BB I XL
DELBNETH.
a1 7 < SV
DTN i
@3 7 A
@EERsEPW (4 ~77H)
CUESEIM (7 & HLIRR)
®mo R
3 — 8. MRERTEIMINM AR Y A 2 JEMROO I 0 O BRI M) R S O B DB TR RV
DRELBETH,
M1 r A< BVl
@FE
DIt 3 7 A
P (4~771)
OUESHEIN (7 7 A LARE)
(G

3 -9, PEEETMIMEL PRI S 0IC, EMERRTIRE, YOk LIRS
UK E+ M,
ORAE < S inb
@BTY Ay bW
@RGHESTY A b, WHDHED N
OEREEM AL HRY P2

TABYHRE S TENELE,

126



W 1~3 H &k 2

No.2-1

D

EYRIAERER

B 1 v BOEBR®ICONTHRBRLET.

COBNERZNZNORRICONT. BAIOY ssv1 OAHLDDOENDE
CONTHRBRLET.
BAZEH S4B, 180, 1 B4EDOBITETIIFEIORERAT, OMNEDIFTTILESL,

1@HEVOENDE : SHNEB, BRICOVNT1@HEVICENDEE, BERE M1) £UT,
0518, 081 BB 158, 2 EULEOPHSRAT, OBZEDIITIESL),

BBRICEIT IWER AR

r&ﬁ17@@@%&-53-9&-@3-&ﬁndéﬁmmbt\ﬁlﬁnm@@t:@§<ﬁémj

[BE=Yap
1)00% 1 BREIC 1 BENZESE > BAZEEIE NHEIC 3~4 @l
1@HrVORNZRIE. B8 (EERE[L) IC
ZN2ZNOMZEDITET.
V43E
@Iy T 1 . BSLOIC 1 MREESE C—)> RNZERE (18201
1 @HEVDOENDRE. TR (BEREFL)) IC
ZNTNOBZEDIIET
PARIU—LEREALBABIVESIE —=> BAZOYE BEAERNII
1 @HEODENDRIZ, EL) ICZNZNO
EDIIEY

BNSEH 1BBEDDEND =
&3 Ac [ac [ac [&c ) li!ﬁg*.
s R &li~a|1~2|a~a|s~6|Th (20| mem | L |05 (08| & | 15| 2@
wel @ @ |@ M g | & |FY ] @& |k
1 (58 alb|c|@ fle 18| =L [o5 |08 | @B |15 2
2(&#9 alb|c|d f [(®)| =200ml| mL | 05|08 16| 2
3|P120U-4 b|lc|d fle 100g o5|o8|mB 15| 2

127



FFQ i & %=

No.2-2

B8R - GRS T8R - SH¥D
PR, BE. YR, ME - ®RRCELCBEZILESN

’RRS BADOM 1BBEOOENSE EEREERI)
&z ac|ac |ac | c -
BERES CERROAZSE
WEBKUSAERNTNSTIE Nl gli~2|a~als~6|BE | o mTEATZEN ARRAETH
ZOWMICONEMITIEEL Bh 1@ o =
e ¢ ) BTHOEMTY
= M - BHEA - N
1| o [mECS alblclalelt* (1408 - (1708) - ¢ i
B |ZotoTK (KK BEK CEEE. N C ) &
2 = C I HEX > a|blc]|d]e f A - B
3 = WmaMm a b c d e f 2zt - BEAE - 8 C ) &
B |zooTm ( Tk, BEK. CEMRE . ¢ ) &
4 =R, C I =¥ D a b c d e f 2% - B
5| , |macm a|lblc|ld]|e] YA - B - N C ) &
B |zomoom (&K, BEK. 3 s ¢ ) &
6 = C I =X > a blc|d] e f A - BEA - N
7 | g [METE alb|lc|d|le]f 4R - BYEA - C )
B R | 20Tk ( BK. B . » Ie ) ¥
8 = c"' I =¥ a|blc]|]d]e f i - BEA - N
PEEBIERY 1
O|MRREBERNFEIN. 1 ZEBEBN3  2BRAENEN 3 FEAERNBN
10[|8&E, 8« /IVEDESSTID, 1#R 2FBH'BL) YA - 4 XUBRHD'B
5 EHB5EENZEL)
VAR -]
BRZOH 1BBLOOENSE ERFEERO)
& | AC|AC | 8c | A =8 n
5 ~N
B 7 so|1~al1~2la~al5~6| 52| 2m naE mL|os|os|Dg| 15| 2@
Welag|m|a|@ Wk e &\ |ue
11 [R/SY, 0=ty alblc|ld|le]| f]|e eIVA/IV1H 60g| L |05 |08 |@B@| 15| 2
12 (pODvYy alblc|d|e| f|e 118 40g|BL |05 |08 @& |15 2
13 (BRI, BAIY alblc|ld|le| f|e 1@ 60g|BL |05 |08 |@@|15]| 2
14 (BRI, HYERAvF. EF| a | b | c|d|e | f| & 1@ 100g| 3L |05 |08 |B@|15]| 2
15 [1XVICDIF B/ — alb|lc|d|le| f]|e INEL2% 8g|BL |05 |08 |B&| 15
16 [{VIcDIIBv—HUY alb|lcl|ld|le| f|e INEU2#F 8g|BL|05|08 |@@| 15| 2
HAREZE
KRICDWNWTIE., ZNZNORRDECDITREZILIESEL\.
BNDOE 10HEDDIENDE 12
BIZE| gic|amc || | smc |8 -3
BERE ~eE w8 8 45
7 A |1~3|1~2[a~4|5~6| 1g | 2@ e m mL|os|os|Cm| 15|26
nwe Mk B E Elm |k
17 [3EA. Z3DA. ELHABRE alb|lc|alel| f] e 1480 nL|os|os|mm|15]| 2
18 |ZI& a b c d e 3 g 1 AR ZEL|OS5 |08 | BM)| 1.5 2
19 | R/ T+ a b c d e f g 1 ARl 7rL(OS5 |08 |@M| 1.5 2
o) i, J alb|lc|lalel|l ] e 1 AR mL|os|os|mm|15]| 2
o [P S e (el s |als] %= 1 ABD mL|os|os |mm|15]| 2
22 |BEames a|lb|lc|d|lel| ]| e 1AR0 mL|os|os|am|15]| 2




FFQ i & 2=
Q No.2-3
58 - 49, - WS
RREOH TOBEDOE SR RRRERELD)
RE| gic|mc||c || ®e B
BRS NE ®e @ 2
7 h|1~38[1~2|3~4|5~6| 1@ | 2B HeR BrL|OB |08 |um| 15|28
ne ME (- El @ e
23 | a b c d e f g 1@ S0g| BL |05 |08 |RAR| 1.5 2
24 |{ElEIHE-3. a b c d e f B Ow71HF 200ml| 2L |05 |08 |RAM| 1.5 2
25 | 8@ (I885) 49 a b ¢ d e g dw71H 200ml| 2L |05 |08 |RAE| 1.5 2
26 | RS (I8i5) 43 a b c d e f =3 Dy 718 200ml| BL (OS5 |08 |RAR| 1.5 2
27 | DIV D LABIEDSER, - 3T~ a b c d e f g dw 718 200ml| 2L |05 |08 |@& | 1.5 2
28 | ZAF LSO a b ¢ d e f -3 A3 20g| ZL |05 |08 |[RAM| 1.5 2
29 |FL.EsEmRRE a b c d e f g /Ny 215 100ml| 2L |05 |08 |EM| 1.5 2
30 [3=-UIk a b c d e f g Nw71@ 100g| 2L | 05|08 |AR| 15 2
31 |F¥-X a b ¢ d e f e 2AS5/42F -1 20g| BL |05 |08 |AR”| 15 2
32 |PARDI—AI a b c d e f g Aw71@ 100g| BZL |05 |08 |A@| 15 2
9SS - AN TSR
33 ANOH
CIEECEREEEE &6
RRHR2 s -
& l1~al1~2a~als~6| T | 2B
w1y Aomommame (S 5 TN ik
DNTHEEXL LA,
a b fo] d e f g
BRSEH 1BBEODEN ZERIC
xE|ac|ac[ac|ac] |8 i
AR NElingli~oovane G5 |28  mem |mU|os|08|;g| 15|28
welel|e|e|a| |u gle| | & |
B i ws2@ 60g| mL |05 |08 |mE|15] 2
N ) ot £ (il ¥
vl f NIR=T1A8| o, | 05 | 08 | BR[| 15| 2
35 | \x—, WEZ. ¥39YEL) ob il Ll 1L B . 80¢
BA d f w04 100g|mL| 05 |08 @R[ 15| 2
36 "irmms, chho, DHUEE) ol 1l e g .
*A d f wuna 100g| 2L | 05|08 |EE[ 15| 2
37| (zama. 25—+, MOHELS) o it . .
38 |1\a alblold]els|s 18 20g|mU| 05|08 |@m|15]| 2
P Ry
39 |v-t-y elelofalolt]s J-eOla|os |08 |mm| 15| 2
40 |x=3v alslelalale]e 18 208l mL| 05|08 |mE|15] 2
41 |[UIN\= alblc|d|e]|f]|& 18 30g| BL|[05|08 |EA®M|[156]| 2

129




FFQ i & = No.2-4

==t}
42 BNZOH
RERER3 RE|AIC[AIC|BIC B 58
N
\ s |1~3l1~2l3~4l5~6/ 58 | 2@
Bfi1 7 BOROBIUEREIC \ .
DNTHEZ LA, wel@|@j@| o s
a b | c d e f g
BRIOH 1DBEDDENZE (REREEZIC
— ﬁlg B |ac|[ac[ac - 56 gi
5 p|1~3[1~2[3~4/5~6| TG | 2@ BER BL| 05|08 | gl 15|28
wele|B|B|@ Wt glel| &l B
43 (&7 a|blc|d|e fle 1) 80g|BL (05|08 |ER|(15| 2
44 |5 a|lblc|d|el| f]le #E2t) 100g| &L |05 |08 [mE([ 15| 2
BFHOM (& LWL, HL.
45 0. ROEBS alb|lc|d|le| f]|es ®1t) 80g|&EL|05|08 |BR| 15| 2
HEDR o
46 (E<3, HOBEE) a|b|lc|[d]|]e| f]|eg $h14) 80g|BL |05 |08 |AW| 15| 2
B80OR
47 (oW, 5, TS a|lb|c|d|e| f]|s h1t) 80g| &L |05 |08 |BE| 15| 2
48 |\, ET a|b|lc|d|e| f|e | aLsiAfm 50| mL|0O5|08 |ER|15]| 2
49 |2V HIC alb|lc|d|le| fle ZUP2E 40g|BL| 05|08 |AE|15]| 2

130



FFQ i #&

No.2-5

RN - RIS
ANSOH TBBEDOE ol (BEREEEC
& E[AC|ac [ac|ac =8 =
o 2 o |1~3|1~2]a~als~6| FB | 2B z=m mu|os|os|Dg| 15| 2@
nel @ Mk s | s | & & |ue
so| LB TEL alblelalalels x=u1#% 5| zL|o0s|os|mm| 15| 2
b N a|lblec|ale] f]e »EUIR 20g| mL| 05|08 |mm| 15| 2
52| mnE a|lb|lc|lalel| f]e recuso R aulos (os |mm| 15| 2
ss|=BT. <5 alb|lc|lda|le| t|e| moc1/2% 208|mL|0OS |08 |mE|15] 2
54| na albleldlel #]e ¢2@ s50s| mL| 05|08 |mm| 15| 2
ss|man. LLasoEm | a |b|c|d|le| f|e| ®»anism 30s|mL|0s|08|mm|15]| 2
s6|xmw. FBW ale|lslalel#]s mmim 20g| zL| 05 |08 |mm| 15| 2
s7|laozmr-Mzaxay | a|b|c|d|le| f]e 1% a0g|mL|o5 |os |mm| 18] 2
ss|pEET, B<HBE a|lblc|lal|lel| t|s]| mB<oHmx s0elmL|os|os|am|1s]| 2
AT« KEH&R
RRZOH 1EBENOEADE (REREERC)
BE| BIC|EIC|8IC|8IC 88 B
i Bali~gli~2a~als~e|T0|2a| msm |mL|os|os|Dg|15]|28
Welgla|a|@ E Bl & Bt
50 |2@ BEHORELT) alblcld|lel|f]|e 1% 30g|mL| 05|08 |mE|15] 2
60 |ER (NEH. S8’ al|b c d e g 1/3T 100g|BZEL |05 |08 |BR| 15| 2
£817. DPABEE,
ot [ DABs a|blc|ldlel|f|s|smrm soglnL|os|os|mm|15]| 2
62 BT a b c d e f g |gUBIT 1/28|BL |05 |08 |AR| 15| 2
63 |#hE. X8 a|b c | d e f g 1AB0 40g|BL |05 |08 |BR| 15| 2
64 |HT (BTt BHTEE) a|lb|lc|d]| e f g 1% 10g|BL |05 |08 |AE| 15| 2
65 (BBTR al|b c|d e f g §1/28 10g|BL (05|08 |AR| 15| 2

131




FFQ i & % No.2-6

BREGHR
BREE MFAM) B0 TS5L TRl Monil. ME) sEonth,
ME®HhHE] BEOBHHEBINTEZHIT,

BNZ0% 1OHEDDENDR (BEREERIC)

az[sc[ac[ac|8c] [=8 P
L an|1~al1~2z~ai5~6| 22| 28 ] mu|os|os || 15|28
wele|le|e|e BLE g e | | m|me
86 e alblc|d|e|f|s|®rLin 60elmL|0s|08|mR|15]| 2
67 |niEBY a|blc|d|e|f|e| mm3w 100e|mL|05|08|mE|15] 2
68 |CAlh alblc|d|e|f]|e #3m 30g| BL| 05|08 |mE|15]| 2
69 |70vau- a|blc|d|e]|t]|e|nraesm soglmL|os|os|mm|15]| 2
70 |L-vy alblc|ld|e|fle 1@ 30g|BL| 05|08 |BE|15] 2
71 |&E. E0VATA a|lblcld|le|f]|e s 15| mL|os |08 |mm| 15| 2
72Ok a|lblcld|e|f|e| @148 a08mL|05]08|mR|15] 2
il a|lblc|d|e|f]|e 1% 200ml| L[ 05 |08 |@E| 15| 2
74 | B0 (E<BA. BRED) | a |b|c|d|e| f|e MMM 20g|BL| 05 |08 |mE| 15| 2

132




FFQ #f # = No.2-7
WEBHE - EOCEZE
ERZEH TEBEDOER )
BE|BC|&C|Ec)ac 58 El§
882 KeE 58
5 n1~al1~2la~a|5~6 35 | 28 xem U] 05|08 [l gl 15|28
nwela| e @ Bk g & | & & |
HIaER _
5|4 pAy alblo|d|e|f|e|gumCtR | 05|08|mA|15] 2
76| %18 (RIOARHSL) albloldalelt]s 14 50g| L] 05|08 |mm| 15| 2
77|cE3. rRoC alblc|d|e|f|e| #nusim 40s|mL|os|os|mm|15]| 2
TRMADHBER (2050, T -
Hom, $55,
8|2 U9 SoL FBBRE | a | bl c|d|e | f|e| frm: eoBu|05|08|mE 15| 2
70|nFUAR alblc|ldlel|f|e| % & 10e|mL|os|os|mm|15]| 2
80 ;‘gt‘;‘ IAIBED a|lblc|d|el|f|e|tum 1/58 20|mL|05|08|mm|15] 2
L=
81| JvA1nELy Yy alblc|dal|e|f|e| #x&vim 158|mL|os|o8|mm|15] 2
82| kLyyyy alblc|ld|le|f|e| xavim 15elmL|os|os|mm|15]| 2
g3[v3az-x alblc|d|e|f|e| xav1h 158|mL|os|os|mm|15]| 2
L6 - 85 - %R - JokY
BAZE% 1EHEVOENZR EERZEZRIC)
BE|AiC 8| B |8 86 2
N
s aa~dfi~ofeaeliB2m|  mem |wu|os|os|Tg| 15|28
ne 8 Bk ele| el ' lue
6B (CehG, 25, 20F :
ou [N Lt alblc|d|e|f|e|vernsi/2m soelmL|os|og|am|15] 2
8 |Chice< alblc|ld|le]|f]e HTAIR 50g|L|05|08|ER[15] 2
8 |mE0n, BHHON alblc|ld|le]f]e 1% 2¢|mL|o5|08|mm|15] 2
87 [ULE. B alblc|d|e]|f]e & 1M 40e|mUL|05 |08 |Em|15] 2
8 [how alblcld|e|f|e| momm % 20e|mL|05|08|ER|15] 2
8 | slbleldlel®]s N&U1/2% 1eg|BU| 05|08 |Em|15] 2
o |E=Fyy, P-EVE alblc|d|e|f]|e #2088 15g|L| 05|08 |am| 15| 2

133




FFQ i & = No.2-8

R\
5 BRZOH
REER4 %rg Bic 8 A8 |BIC 88
1~al1~2la~al5~6|B8 | 2@

By AORNOBREEC |5 1@
DNTHRBZLIESN, wele | @ | B | o Mt

rIDZHEEEDDHOKE THEZ IS,

BNZ0H CDOENSE | (9]
- aElacTac[aclac] (88 e
2 n|1~a1~2fals~el 35 | 28 2] nu|os|o8|pgl 15|28
wele|ofe|e| |mr gle| el ®
%2 |Bih. 2L YIS a|blo|dle|f|e #0418 100g|zL[05 |08 |BR| 15 2
%3 |BOARH00%I 32 alblcfdle|f|e 3971 200m| &L |05 |08 |BR| 15 2
o4 i+ alblc|d|e|f]s 1/28 100¢|5U|05 | 08 |RE| 15| 2
e alblc|dle|f]e 1% 100e| L 05|08 |AR| 15| 2
%|DAC alble|d|e|f]s 1/28 100g|EL|05 |08 |RE| 15| 2
o7|isc+ alb|c|dle|f]e @8t 100g| L] 05| 08|BR| 15 2
%911~y alble|d|e|f]s 1/28 50e| 5L 05|08 |BR| 15| 2
LA g SRR a|blc|d|e|f|e| o685 18 100emL|05|08|RR|15] 2

134



FFQ #i & = No.2-9
BFE
NBOH EDOENZR EERZEERIc
’E| AL iill:g_ﬁT—ﬁ(: 58 e ﬁ;)
A ns|1~3|1~2|a~4|5~6|%0"| 28 TR sL|os|os|Tg| 15|28
Welp|le|B|@ Bk Ble| &l |ue
100 |AZF5 a|b|lc|d|le]| f]|e 1) 30g|®L|05 |08 |EM|15| 2
101 |RANL. BN a|blc|dle]| f]e BANN2E 20g| BL| 05|08 BR[| 15| 2
102 |HEF (FALWIBE) a b c d e f g 1@ 50g(BL|05 |08 |AM| 15| 2
103 [KF ~Fy T2 a|lb|lc|d|e]| f|e 30K 25g|BL|05 |08 |ER|15]| 2
104 | =7V alb|lc|d|le]| f| s 118 60g|mL|05|08 |ER| 15| 2
105 |F32L—F, F3IHTF a|b|lc|d|e]| f]|e #®F33 20g|BL|05 |08 |ER|[15| 2
106 | Dy F— a|lb|lc|d|le]| f]|e h3® 20g| &L |05 |08 |ER| 15| 2
107 [FEF TR YA=IU=L gl b | o | d| e | f| & | wr—tim sos|mL|os|08|mR|15] 2
RHYDEE
ANZEN 1BBEOOENDER (REREERI)
aE | B | 8c | ac | ac 508 2
Rk NEg[1~2|3~a|5~6|72| 2@ ReR mu{os |08 |R%| 15|28
Bh @ UR
Welg|a|e|@ ME Bl €@/ |ut
108 [J-k— (LFa3—-. TYZIVF) a b (o} d e f g AyT1H 160ml| BL| 05 |08 |AR| 15| 2
109 |#I% a b c d e f g Ay71HR 160ml| BL |05 |08 (AR | 15| 2
10 | J— —o OIS a|lb|lc|d|e| f]|e 271v21% 5g|BL|05 |08 |AE|15| 2
11 | D-k—pzE0ILyYa a|blc|d|e]| f]|e 18| zL| 05|08 |RAR| 15| 2
12 |25 X YCRIEommaek alb|lc|ld|e] f]e 16 350ml| BL|O5 |08 || 15| 2
113 |BRERK alblc|d|e| f|e 16 350ml| &L |05 |08 |RR| 15| 2
114 | @R a b c d e f g 1BIERTRE, B0 ( RS

135




FFQ il & = No.2-10

B01 7 BD Niig) ORIBAEICDONTHRBNRLET.
BIEZEEDRNTIOVNIOD S+ /N VHEBEIZHEE Av.

BRZEH
BiF | BIC |BIC|BIC | 8L B8
s ns[1~3|1~2|3~a|5~6|%B"| 2m
Welm|@|@|@ Bk
115 | BT (RSB, 751, EEEE) a|blc|d|el| f]|e
116 | M. R7—F, Y7—. AZIl a b c d e f g
17 |BERE, BRE. 7LALYEE a b c d e f g
118 |Fv—=\Y ES5D a b ¢ d e f g
119 [AL=351 R a b c d e f g
PivI2—=IE
DRER>PIVI—=IL (B) BERBFTITD. ZHITIABFEOTHATLESN
;7B /& A
REBEREEDLS BV\DEETRHAEITH?
120 B | ac | ac | ac | sa
PILT—ILEREHIE 1~3(1~2|3~45~6| 10

cn<shnEETRASIH?| B | B | B8 | 8 | Mk
a b c d e

BBERTHICRETFRLET. HBERBEDISBBEOBEETLRLUTEBULDDE I,
ChO1 7BAT, 1 QICRACTIEINZBEREZLES,

i ] B s
BEE DwTT ( ) R
NOFIV JwJT ( ) R HWAOFILET
E-u PEDE K¢ ) R KA F=0hO.8HF=10.5F THE
E-v YTEC ) R HE—=ILEERD Y T (200ml) ([CHEE
DAY (I35 b7 & 57 G ol € ) R KeBOTVET
L&S5050KEI0) JS5RT ( DR Y
DA RF—-AVTOYD = i R ) R
DA 2F— K(EB) O JwIT( ) R
Zoft ( D) JwIT ( ) R

kK CBHBODESTINEULE, Kk

136



3.

W 2~3 H %k 3

KWL O xF L FH ~ o it b & No.3-1

(& TFHEOMBEMBBEL AFLLF Mo Fo¥ERBiE#E (MTHFR) BEFEE
B NCEMBRE & ORE) oW TOBHAE

[#8] /IO T, 2000 45 12 A 28 AT CEAE (R EEFBHE) »o. EREMAHEED
RAE Y A ZRBOD 12 D OISR FTREA S O A MBI 3T 2 EE OFEBUAR 2 @Y R F B H O
HIZOWT] LW BHEAH SN, BRORRIT, b2 ADRCEHEOTRICEDL A 18RE
DERBETH D RERMEBEEDOTHOLDIZ, ERIEE TICKEEFBIRS 1 B 0.4 mgDHE
AT AL EBIRTHLVI BOTLIE,

BRK T, B2 CICERRZ R L C, MREMEBEOTHC—ENHRE EIF CET,
—F, BEOLEORAFITESER, BERRTRE., THRAREENLSDREREND,
ERBERTENEESHTVET,

1. BFEDHM

e, AFELFEEEZNRICUEMET EMEDI VK Lo TVET,

BRI T3, EMBERELALR. DFEERRE, AFLUT M7 FoEBRETER
(MTHFR) #EZFERAR L 2T, EROKEREL ZOERICOVTRIMLET,

BFFE I Cid, MiHHEERLTEE HMERVEAE R b ONCERRE RN+ 4 TRWVWEEEZRIC, 2 BEICH T
T, EESR(IERS (Y2 RINING) 28T 2B EBEINTRVAES (P72 I
) EEBRTARICEINITT, ZOARSE ABEKATHEEE . OEEBRRE~O¥EL
ML ET,

AT, BERE O INE(N FIERLIEE) ICBETAERICOWTRET L, EEBIZESWE
BE  ERIEHOFFEI OV TR LET,

28, MTHFR #EFERII3 2DFZ A 7RH Y, BEEORBIEEL THES, Whid, %E
BT 2REE R LET, KEZHMD LT, BREBOUE~OBERCEMEERD T, F
KOFHLRADEREE ThHAHMRERAHEBEDOFHICRIL T TV EEE W EBVET,

2. WEHE
e, IET EAEN LRSI TWET,
DH#FFE T« FERED KRBT BT T 2 AEITRF 78
O FE26E7 AiC. FEBAORENEON-LKFFE (TEERLER) 202 ATIE -
BERRE. APEREERAEFFQ. MKA(LFRE CGEERZAL) 21TV ET,
@ FEFRERE. MFRE, BE7FEE £ESRSOEELZRITILET,
@ BEFSEORENL., FREEOEV QPEHE T,
2WEDN : 4 BEOEHN AR
O MARRBRICFRENRGEONI-F 2 2N AR, IENABCEHT. AABCIEYZ L FINS
NS (100m 1 H, ZEREE 200u g3l{k) %, FENABRTIIERZEZRVY I I
ity 4 EMERLTHLLWVET,
@ 4BEMONA%, BE FFQ. #if (MiEEREOCHE) LET,
B, BEE. AARBLIMITR 26 FEFRRBFHFELLT c AV ATOE—VaYy - TTY
DFRTEBLET,

137




B

No.3-2

3. fwEERELE

el MRETICBWT, ThAZNIEBWTREERW-E& %,

Y EEAERICONTE, BABHFESNARWESICEE L, ZORYBVICEHHEEL
T, IR (BRI FRTORREEY) OACFERET WL ETOTCIEME, =
WhHEBEVNZLET,
BETFZEHEZELTATOT =213, @MASEESNARVLHICID HS L BEAESE ELL

WE S B EEV LT,

FREIEICOWTBMEhad Lb, Fo, BRTPLESNATS, [ALRAELHELZLIIH Y &

Th, ANIFTRLZ L TEMERHIE, FTE~TERZSN,

ARENE

1:
2.

4.

FAERIRE AT LEAR LN MOBEOLRINFELEE

e

DEYIEREE RS

2B I

B MIEFEFLIEE « Bl (F9 4ml)

DAF LT bT b FnERRTES (MTHFR) SEa7SE

MRPEA (H > T ARSI 2 4 H L Ttk & L <, MTHFR O®EF%
BELLNET,

RF9E T

1) EFEONARER | RERERBEICOWT, MAREL BRI EESLEIM LT,
ABEIC I EERE 200 p g AFRIL STV D ABREERE (Y27 A4 FIAINLS) %,
X RREE TR R EN TV WILERERE (Y270 hIIN) % 4EBfRA
B G VDY ooy o

2) MIEZERREE : A A 4 EMBICEERMLL CTEELET,

FELIM : 201 4% 6 A~10H (FETOMMIZFEAEICHES L CRDET)

FT M : Tk 26 FEEEREREREELLY - AVATRE—V Iy FTUTRLNET—4 &
Yoy LTI ERH 0 £,

5. BIERMEE

ERTEEE . BERTF
WIRE 241 ARFEERZHREQ SHE 4 1)
Tel 0561-75-7111 Mail tokudome@nuas.ac.jp

138




B

(8 5 B No.3-3

N

/
— 201447 A 120 (£)

[ FHEOMBEEBRBEL AFL T T FulERBTE#R (MTHFR) #1248
L ONCHERBRE L OBE] 2oV ToOMAE (EHKR)

TR TGRS L ORI H S A F LT T b Ko R CRER OBE 1

75 & U SEBHE R i & OBEIC SV T (FEL TV ET

R MISHERREE . MR T2, ERHER R EOEEMELZTOET
LR RE A - AR A ORI, SEMZR IS OV TICE L NETTRYI L, REEZTA
ET

5T

FE Ui, £ LT, SR L RIS B A L 2, BUIE, WAEOMRE LTV
¥

L AR K TEAEE RIS D ERE R A TS D 72 O L R TS M e RET H 20N

DR OMEZ R STV ET. M, 4 HORBEREORMIZHAA TN THDH LD T, F
BIZATH O TIEHY THA

MG FERMO - H OREREHT, BN OIRIFORIE $EpE 5 720 CHRRcE £, wWihd
KERERIIARVOTRLLTLEE N,

. BEFAEICOWTIR, TAZEEANR, SHOMBIZIIBMTE £HA, EH, BEV L - EETuE

FEMHA ORI OV TIZRIR Lz LE T, o324 I T B RS TR a . s Emene ., Ss 1
ZROFERIZHOWVT, EAICBALEWELET

BIEFEHEZELT_RTOTF—21E, AABMEESRAVE I ICEFL L., BAGRI R
RVWEIICHEIZERV-LET, IRENORIEMAIE TV EE £,

[AEFEENTWETA, BPTHIESRTH, AILTFIREZHED Z LiEH Y FHA.
LAL, AFLrTF bTe FoiEf@cfRofE 7458, iEERREZR D> ICmbHtks
ZH 0 EHA, FEORL 2 AOMRE, BSORBICRLTHIENTEETOC, KHEHETT
Whx B LET.

. ZOWMERTH. —HBOKFFEENRIC, EWBLAS (Y27 LIS HERE 2000 g

k) % 4 ERER L TH bV, EFORBRE~OFBLTMT 2 T ARBRZFHEL T ET
B HEFE~ORH L FEEFICHOWOTIRETVE T

ol
cu

H - i gEmei s, s 2%, ERHEIR e Y o ERER A
WG 1 R
FEREPIES « HRiL (i REms e 1)

FIVERSISERIR. G T- 278
B BB A S AR 72 KRR
Uk

139




ﬁﬁ% No.3-4

B ERFRRPWHAERER W wT B
Eix, FRAFICOVWTOMECICIXHETRBLEZT, £OoREFLX+HERLELE,

B, AR T F54 0 Mm% DAL IR I & R RURMK IS X U Methylenetetrahydrofolate
Reductase C677T M{R-FEZ R L OB DDz, BFRICEBMT I L E2RELET,

K4 CERRE )

TARNDERT

EE4ER B A A 5|

140



PRES KB K

CORUR TZF2ENMBEERBEEATF U YT S ROEBETBERMTHFRELFSE
BOUICERBIRECORE (B8FF : (RBRICEITDMAL )] ICTROVELE, HOHEDTE
WU,

7BN5 12 BICATTEMEVZ UE UICHBDBRECIRS LET.

<KB>
1. ERABCHDNNDDEIRFICONT
2. MERBREEOHER (7T BE 10~12 BORMO#ER)
I5A FEERICONWT&ERZERINT BEHDF R/INA R

SEOEFTTSEICLUTNEETINEENTT,

BOEREEAE BEREZY
NRREFHRE BB B F

141




No.4-2

1. REABICODDDIBEFICONT BRE BFSADBEGFIA TR TTRTURE.

BB, BRPTRTIFTOCIRITIVIIVEE, MBPTIEIXAFILT FSE RORBOR THE
‘ELTWET,

RRPORER(TTFOCIRITILIIVE) BRI DE, MBICHNTS-10 XFL YT S
E FORBCERSINI T RBEOERICIEITD 5-10 XFL VT FSE RORBHOFBEINT
WET, ZO®. XFL YT FSE RORMERBRMTHFRICK>T5-10 XFL YT S
E RFOREDS 5-XFILT FSE FORMERD. EFIYBI12 E—RICIKNEVYRTIUDS
XFAZINOEBREFTNET,

SO UCEEFIE. XFLUFTRSE FORBETER MTHFR 28R T & GF T,
ZDESIDDSH 677 BEDRENCHS T ICERUZEDHDEBNTNET,

CCZ. - - RERORBMHIERIEBYTTITY,
CTE. . « REORBIBEDNDY1TTY.,
TTE. « « RROKMODIDEETIIZNY 1 TTY,

2. MERBBEDHES (ng/m)
108 2@8 3@8 4 08
A (7B128B |11 8108 |11 824B) |(128228)
MEERRE 122 141 88 0T
- 95
£
2
20
- 14.1
12.2
10 8.8 79
5
0
1018 2018 3@E 408
MEPOEREEDHD

ZLYIBHDNTNDEDIRE. HREDIIVIIINERALCHBEERLTNET,

AR UET) SORBEFBRTEN—S 1 VRORMDHIET OIZEH. TSI DREISH
DEE A

142




i R s

No.4-3

3. FEICONTREREERIRIDCHDT F/NA R
EROEBEEIC, ORMEROKARDONA DER), QP I /BORBOETESNIT.
EBRNHDICERN TN E, ERFREGMOEIREL. BB TIIRIEICRD RTINS
<BDFY, EI2. FREGEICERORE I DE. IBROBEERAHES MR D OIIBZEDET,
2000 FICEEXE REDEEHSBE) LS. NHRTLESFEHOLMEICKT LT, Ik 1 DBUE
RN SIFIRAERE TO/M BREDEBICNZREMEIESR T 1 B 400ug DEMBIEHET D)
EDNABTEBENSNTUNET.
ERN'Z<SINT\DERRIE. AEL/N-), REBHHE, RMWTI.

BLN—
100g 650pug

IE5NAE
100g 210pg

T AT H A
100g 190pug

WwWhHZ
100g 90ug

Yakult
g\:! 2'C¢<,‘_
EJ1X2E BY#H

#7138
25-5Y

13285, 3-7)

[

:

3t

Lok

S)LE)LS 100miP DR

=4

EONAEDPRINSHRE, REDRVERZ 1 DT THTLES,
B8, SADBETRATNERWEIIILIILS BRIATOREBRDSENTIET,

IRILF— | 49kcal|[tx 4me
SYNDE 3.2¢||{Eo9=VE Sme
fEE& O0.1g||EY=VBg 1.2mg
Bk 106e||[E5XVB,, | 24ue
FTRUDA 40mg | | 588 200ug
AyHL | 100me||35-7Y | 100me

143




