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FERT X RE IR FE R BT RENGEE D 1 EELT65%. FEMMIZ2014FE11H~12HTH %,
AERIE T TaAf VvE ) Vg 2 VR (PtGly,) 200ug/100mL L7z ¥ 7 + X A H 3885l (UL
TLERRINEEILE T 5) 2 HW 2 MARY Y VT —2REBTH S, IMIEHEREIL CLEIA .
M4EAREY AT A VMEIZ HPLC #ETHE L 720 B FLRNZ, DIHEPAEE 2 3R L . PCR-RFLP %
TN L7z BEFREIEFFQ 2 70 b, ERBMBHAON AIIDOWTIE, BERFERER
M. BIREEALGEZ: D) A 7 Z IMIEERES L OCMSERES AT A4 SMED S v b F 7HEZ HWTEE
fifi L7z FEEHANTIZ, RGO B 5 t#iE. —ITCHLE S HT. Pearson DA, x #i5E. Fisher O
BMEEMER &% 1T o 72,
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S AR O RERRIE IR 13 249ug/ H Th o 720 HEFREIE & MG EMREIZIEAHE 2 S ) . EE R
EVATA VEEIZEMEBL TV, HEHWICEE TR o o, MIEERE & MERES AT
A VEOBIZIZM AR E R EFEOFERAOBEN AL NIz, AR OIMESEREMEIL CC>CT
BIOTTIZEEEXRH D, MHFERES AT A VMEENMARIHE D CCBLUOCTTT ICHEEED
Holze MATIBOZEALEIE, MiESERMIL, 2R TFE65% (CCH 5 48%. CT I ; 72%. TT
R 74%) AEICER L. MERES AT M EIX, &R TEH-22% (CCH; —19%. CT # ;
-21%. TTH# ; —28%) OABERITIA SN,

ERFFHRMEEIM T OO DMEEREY AT A DO v b+ 74l (14nmol/mL) LLED ) 27 D
HoHEE. AARIERED 24 (31%) TH o7z BIRTELIEED FEFD72D % v b4 74# (10nmol/
mL) ULl 227 H1Z, &R THAR 9% (138%) 5 AB 2% (B1%) WCHEIZHD L7z,
B TFERBNI AL E, AAICE) CCRI2 0%, CTHIFIAED 0>0%T, TTHM7%—>2%
N L7z 202 %BIERFEHRERIN) A7 HLEFH—HEETH- 72,
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AHEEERE 0.
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B 729 2T, FERRANMES (PtGlu, 200ug/ H) OFIHIZARITH B Z &8

X—T— K ERERE. ERAINEEL. AFL T b FuBcBEREE TSR, MG SER

fili, IMM%ERES AT A Ml
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WEREOMABEAEICBITLA5-2F VT hJ b
Fo#Eg (5-2F )V THF) 13, €% 3~ Bp#k
WEZL LT, REVATA VDb AFF =
NOFEXF LIS LTw5d (K1), HERE
ARG, MFERELATA VIS5,
EIMSEREY AT A4 3, BIIREEALEE . S50
FIREE PSR E O ERKFO—>o L ST
B, INHOZ END | — I M SRR I
EIM OEROBICIREEEZ L L, MiERE T A
T A EIX. RN TOIEROREIRES £
oL LT, MEEREY AT VMEER AV S
LTE D,

WERRCHNE, A FL YT Ik FOEickiE
(MTHFR) #fzF%® (C677T) & BN H
%% . MTHFR #{z 1280, BHRFERES
K (&E€) CCHI, £AFEALMEK (~NT71) CT
B, BRMERESGHE KE) TTHE S 5,
MTHFR #ZFZ 809 £, CCBIZH~TCT
BICI134#935%., TT BITIE70% FBERTEEAMET
TLEMRESINTVWDEY, 510-2AF L » THF
2. MTHFR |2 X )5—2XF )L THF I2Z# &R
%o MTHFR OBREEOBETIX, 5-2F v
THF OAEBZIHIL, REY AT AV OFAF
MbxBHET %,

K O [ B B - SR AR R AT T, O I R
BOFRICLE R MEERME, M5 E T A
T A VEZME LY . 19984E A & B HH 12 BE R
140ug/100g % BRI L H &1 2 380G
O¥EMAER Y . HEELCEZHI0BET S
el L Tw AT, KEOZERNMESEE (RDA)
13400ug/HS TH 205, DAEOZ NIEER
FEERMEEIM B L~V 0240ug/H  (20154E) )
Thbo B, WIRTEEREROLED 5\ 1T
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TER % BT L C W A CMEIC R L Cld, s
FSHEED ) 2 7RO 72912, PtGlu & LT
400ug/ H %\ bW % Ml HEH B £ i 20 & IS
HTEEREIEL TWD,

] R R - S 2R A (20094F~20144F) 10 |2 X
B e, AHICLAERENE (DUF., SF%sE
ik &3 5) 1%, Wtk18~295% TF5247 = 145ug/
HTH Y. #50% D %EMHESER (RDA) LR T
HbHo TIUIZTOI0ER. ZILL TR, F
72 2001 4F [E A B - SRR AV L 29771 »
¥ MMEFIRICIZ20~297% TI85% TH 1) . +D
FEFIIE Y I C, ¥¥ IV Bs, €% 3V B,
Y% 3IVB. E¥3IVE, 8 CaThl, 2
MRIZEIN TV ah ol WTRFEEZRRE
L72%%E S O%E (201746) 2 128U 549 7Y
A2 DRI AAE122% . EARAE201% T
D, EIRER REREOEE L ITIZRBEOR
HThHho7,

HOE T, ERABMEGHONAIZ LS
MTHFR #5728 & MEERE, miEsE s
AT A ML ORE A MRE L 72 ge i3 T
.y FanNA F 74 7 ARETIZBIT A4 A
ABRIT R Y725 v,

Z I Ty REFgE Tl FRFEZ I RIZ, B
BUZIRPUE DD 7 <. HERIZEIL R 3 VW EE
FRAINA S (PtGlu, 200ug 7)) THHE 7 1
X A H 3L % F v C MTHFR & {5+ £ A5
(2. TERRRNGE ., MEERME, MEERES AT
A Ml E DI OWTHRE L 72,
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(FREX ERAHEEEGCFSUICE IS T T — X1 FREF. E23I > 2009 ; 83 :265-274) —HBIE

THF (& b5 & KROXEE)

B10—XFL > THF (5,10— X FL >F hT kb KOER)

MTHFR (X FL >F h5kt ROERETESR)
5— A FILTHF (5— A FIF FS k& ROEE)

Hoy (REVRFA )

o B MEEITHEWZIEY I VHE, T

VAV NEFEHLTW WL D E L7,

2. MAHE

e T4 Y3y v VT — 2 ABRTH
5o A ALZ1Z100mL 2 Bifidobacterium breve
Y7V MEZLOXI0O clu&BFLIZET 1 XA
wWEEEAL (LI, ERRINsERLE35) ©H
Wiz, BEEERNIZIEES T 1A 4 BRIk
HEE, SOERZIETTafVE) VS
I UWE (LUF. PtGlu, 3 4) 200ug/100mL 237
MENTnb, ZOfh, €% I~ By 12mg. €
5 XY Bp24ug bIRMENTN S (1),
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K1 EBFIMRELORERS
(100mL 247-1)

B X

I A NVF— (kcal) 49
TeAECHE (g) 32
fRE (g) 0.1
e (g) 106
BEY#iE (9 25
Fr) 74 (mg) 40
HNVTL (mg) 100
# (mg) 4
¥#% 3 By (mg) 1.2
Y% 3By (ug) 24
¥% 32 E (mg) 8
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3. REHRE

BHHAII AT g & BB HUHE A
2 (Semi-quantitative Food Frequency Ques-
tionnaire : FFQ) =MW TiT-> 7%, FFQ &,
T & < ERZ102850 H o & - B o SBHUHEE
CHENETM ) DOTH L, ERHHEILL 7
Ry 18, 1 HYS720) oER R, EiEIX
I EICEERDPREINTBY) ., £hUx
LT, %L (0f%). 05F%. 08, [&E. 1564,
2REUEELTHIETA2HDTH S, HIFI1E50
KEREBLUI9EMBEIZOWT, 1HND
OEWESM D ENLHH, 22 Tld, FERRICHE
Ry A NF—L 65KER (LATE, ki
B, A, €5 32 Bg, €Y 3V By, ¥
i) BXOITAERBEICOWTHRE L. FE.
REIZHCHE I 720 2B, PtGlu,o &5
RS M & (dietary folate equivalent : DFE)
ZLTREW L L7z AR TH 5 ZEMRIRINFERY
FL® PtGlu, 200ug 1. DFE & L T340ug (24
B9 5,

4. MBREILFRE

Mg AR L, A ADRETZIZ B VT,
FLEIZE R ICBR I L, IS SERR R 1AL F O
% 3% %6 9% ) %8 ¥ (chemiluminescent enzyme
immunoassay : CLEIA #), MM¥ERE T AT
1 MERE#EBEA 70~ 75 74— (high
performance liquid chromatography : HPLC)
7z 43HTid SRL (Co. Ltd) 1ZAKHE L 726
B, BEARFERERMF O v b 7 EIXimm
TETEMRME 4 ng/mL DLW I4ERES AT A4~
fil4nmol/mL AKiii'® | BYIREEALEE D FFh D 71
N 7EIEIMAE R E S AT 4 2 fE10nmol/mL
R & 7z,

5. E=FHEMm

MTHFR i#f5+22 (C677T, rs1801133) I3,
I ANHIZ R G O T ER I % AR THRECL .
QIAamp DNA Mini Kit (QIAGEN, Germany)
(& i L7 DNA 2 H W TR L 72
MTHFR # 127 O8EL. B L RHE %
et iE IR L7277 4 ~— (Forward ; 5
TATTGGCAGGTTACCCCAAA 3. Rivers; 5

28

CTCACCTGGATGGGAAAGAT 3') &. DNA
A RS KOD Plus CREER KA SFE, KK,
HA) % HvT. Polymerase Chain Reaction
(PCR) 12Xk W7o 7-. DNA ¥iE7 107 J A
I, 94T 158 (). 60T 308 (7=—1
7). 68T 30# (&) 2354 1 7 )L & L7z, PCR
& ¥ % High Pure PCR Product Purification
Kit (Roch, USA) 2 & V) K58 4, il PR B &
Hinfl (New England BioLads, USA) % w7z
Restriction Fragment Length Polymorphism
(RFLP) 2 TEIWT L, 3% 71— A7)V
BTkE LR oOFEE R L 72 (PCR EWIX
RIS 65208bp, R & FEO B 585bp &
123bp YT S 1L5%) 6

6. HEETRER

MIEERRE., MEREY AT A SMEOHAIX
> T/ T, BRMEZEH (In) L. 1EH
L L CRT L 720 REENEIZZALVEF—TH
L, TANVF—1000kcal 47- 0 OERE &
L7z BT 3RO TR E
ST AR OBII SO H 5 ¢ e
4T o 72 AahEE I Kuskal-Wallis #52 % F v
THRET L 7zo MESERRAE & MEERES AT A~
EDREIZ DWW TIE, Pearson OHEFRE % K
D7z BEARFERMEE N, BIRELEZ &) 27
Dy b F T E DG OEE OB R
5E. Fisher OEIMEREZ H\ 720 #EFY 7 &
SPSS Statistics ver. 20 (IBM) % WA EKHE
X p<0.05 (MifEl) & L7z,

7. RENEE

MNREIC, FAEOHMNB L ORETIEL 2
T = ZIIMELANITFER L w2 e, 7—%
TARETAI LB S 2 72 B NI E S R vw S
L. AENOZIMIAHTH ) . BHTHRD R
OTHAFRII RN EIZOWTXEB LU
BHICCHBAL, B CHEZ R B, &
Whgeid 4t B E S R FEW e MM B 2 B & O KGR
(No.101) %%+ TAT- 72
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m # =X

1. MTHFR B FZHANEFIFES L URE
*. BmErENE

AT RETTHH . A ABORIMAT X 7
o 72128 % B\ 7265 12D W TTHRAT L 720 8
=T 4R O CC A% (29%). CT il
324 (49%). TT &l 14% (22 %) < Hardy-
Weinberg S HIZH > 720 (2 2),

XRE DOEMIL183 105 (CFIgMHE + LR
7). J£1575+53cm. BMI 20.1 +1.9kg/m?T
o720 BMI 185kg/m?LLTF () OEI&IR
20% TdHh o7z, EIRMBEHE-FEFTAE (20144F) 10
12X 515~19M DR DOHE19.3% & 1FIFF L

EHEHETHo 72,

AT EEOBEBREIZ, TRV F—1526+
342kcal/H., ¥'% 3 ¥ Bs 10+03m/H., €%
I Y By 41+20ug/H. HERE249+96ug/H T
Holz, BT A F— L BERBIEOMIZ1Z
r=0541 (p<0.001) OHEEDOHED D > 72 (X
2)e T T EEFEBNEIZ, T AVF—TH
7,

F 7 FEWE LA UR A o0 BEE 13 FHE326
(185—44.1) [rhdefili (PUsrr&EpH) g/ H . kg
B 3EHH69.3 (56.3-103.2)g/H. Z DB
$1074 (614—-1794)g/H. FW#37.3 (140—
796)g/HTH o720 HREHAR2IYOHER LI
g A & Rk OB I HAZE D578% (HIZ

#z2 MTHFREETZHEA, BFEES LURER - BRENENE

4xfk (n=65) CC# (n=19) CT# (n=32) TT# (n=14) N

i M SD I SD M SD 351 SD b
L

i (5%) 183 05 184 05 182 04 184 05

5 (cm) 1575 53 1577 49 1571 55 1580 54

FE (kg) 500 59 519 60 491 6.2 497 50

BMI (kg/m?) 201 19 208 18 198 19 199 17

I AN F— (kcal) 1526 342 1480 377 1610 348 1394 224

72AECHE (g) 576 16.3 55.8 17.2 60.0 168 546 140 ns

IRE () 54.1 166 50.8 167 585 171 485 134

R (g) 1969 431 1953 457 2052 456 1799 284

¥4 3By (mg) 1.0 03 10 04 10 03 09 03

¥4 3By (ug) 4.1 20 43 22 42 18 37 22

R (ug) 249 9% 269 102 237 9 249 93
fadE (g/H) i (P95 AL EEp) rhefE (U5 EEpH) rhoefE (U5 EipH) i (U5 EE ) P’

L 2500  (1750~3375) 2500  (197.1~2900) 2800  (1575~350.0) 2300  (1350~3075)

P2 | 64.3 (432~971) 536 (429~986) 636 (439~94.3) 718 (532~107.1)

AR 214 (14.3~286) 214 (14.3~286) 188 (14.3~35.1) 223 (125~286)

TP - TR 00 (0.0~08) 00 (00~1.1) 0.0 00~12) 0.0 (0.0~04)

Gk 326 (185~441) 36.1 (21.3~56.1) 333 (17.6~424) 279 (165~60.4)

T R 0.1 (00~11) 02 (0.1~11) 02 00~12) 0.1 0.0~0.2)

ek 5 34 69.3 (56.3~1032) 66.1 (56.1~836) 679 (55.1~94.4) 921 (700~152.7)

Z OO T 1074 (614~1794) 1093 (650~185.7) 1087  (524~1551) 95.8 (555~213.1)

HIHH 373 (140~796) 574 (250~1174) 310 (133~81.3) 359 (49~544)

HESE 46 (19~95) 54 (18~10.0) 46 (15~84) 50 (31~109) "

A 36.1 (257~51.7) 364 (26.6~509) 388 (27.3~534) 307 (16.1~534)

R 686 (46.6~110.0) 579 (34.3~102.1) 793 (559~1152) 64.6 (434~1715)

ik 250 (250~500) 314 (250~50.0) 282 (20.0~50.0) 250 (250~50.0)

FL3E 1732 (763~2714) 1714 (85.7~2257) 2214 (686~3206) 86.3 (654~2314)

L= 160 (109~193 109 (73~192) 167 (14.1~203) 165 (68~199)

ST 314 (164~439) 35.7 (17.1~508) 314 (194~463) 216 (71~323)

WG IR} 1607 (1036~3107) 2071  (1286~3357) 1500  (101.8~3062) 1848  (77.7~3362)

PV —ICELE R (B ILEL post hoc Bonferroni #5E)
¥ kruskal Wallis 52

29



(ug/H)

n=65
5507 r=0.541

T T T
500 1,000 1,500

BRI FLF—

T T
2,000 2,500

(keal/H)

M2 EWIRILX—EEREBNEDORE

w120g) . ZOMOEEREA6.7% (HIZERE230g) |
THH373% (HE=100g) . RFEH187% (HEE
#200g) THH., HEREIEL TV iAol
FRRE B L OV R AR IE L.
WIS BT LRI R 0o 72

2. MARERICL B MTHFR &Iz F SRR EEEL
BNE. MEERESIVCMERESXTT1
&

1) MTHFR &z FZEBIERENE

AT ORERBIE (&4) 13164 +62ug/
1,000kcal/ H . /~ Af#%1d. PtGly, 200ug/H (DFE
340ug/H) (F£3) %Iz 72386 = 83ug/1,000
keal/H T, ST ARIRIZEDL D > 72 (p<0.001),
BIET 2RI AL &, CC R AHI186 = 83—
I A %417 = 115ug/1,000kcal/ H ~ (LLF. [H
B). CT K1146 + 44— 355 = 56ug/1,000kcal/ H
~., TT #177 +56—412 + 57ug/1,000kcal/ H
EVTNOHEEIIHINL 7, #aT£RMT
X MMARNCIZEETIE o205, o ARIZ
CC>CTOMIZAEEDEDND -7z (p<0.024).
fDSEHRIZ, WINLMARRITEEED
Hotzh (WFhy p<0.001). EEFZRIFHO
Cld, AR AABRVT LS iR h o

30

720

2) MTHFR &{=zFZ 25 M5 EEE

Mg MM (&14K) &, M ARI7T1£15
ng/mL — - A %117+ 1ong/mL & ¥n L 72
(p<0.001) (#£3), BIEFLERIBNHD L CC
A ART9.0 £ 14ng/mL — 4 A #2133+ 14ng/
mL ~, CT #1368+ 14ng/mL —-11.8*14 ng/
mL ~, TT #1357+ 14ng/mL —-98+16 ng/
mL NEWTNHHTABRPAREICEH NMEZRL
72 (Wb p<0.001) o IR F-ZER TIEMA
"I CC>CT (p<005). CC>TT (p<0.001) TH
D, CCHRUIMDZR (CT. TT) &b EWHE
Tholzo LL. SMARITERTFZIMIE
X7 Do 720 I ARIEDZALZ I 2R TIZ165.2
£13%TH Y, BInTFLRF)TIE CC AI1483+
13%. CT #1724+13%. TT #11736+1.3% D
Winchosz. LhL, ZOBRITHRETS
R CE B Lo 72,

3) MTHFR &z FZERBIMBERES XT 1 >
&

MAERET AT A VM (&) &, A AHI8O
+ 1.3nmol/mL — 41 A #%6.2 + 1.3nmol/mL &
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®3 NTARRICEL S MTHFR B FZARI. ERENE. NBEERESSVORFES X T B
4tk (n=65) CC (n=19) CT (n=32) TT (n=14) ,
P SD p! Py SD pY P SD o pY Ty SD o pY 4
LA F— (keal/H) N} 1526 342 1480 377 1610 348 1394 224 ns
o AB: 1575 342 1529 377 1659 348 1443 224 ns
EAE (g/1.000keal/H) N 375 50 <0001 373 46 <0001 371 52 <0001 387 50 <0001 ns
N 384 47 383 44 379 50 397 48 ns
&2 (g/1000kcal/H) PN} 351 57 <0001 339 46 <0001 361 58 <0001 345 68 <0001 ns
PN 340 56 328 46 350 57 334 66 ns
A (2/1,000kcal/ H) PN} 1301 155 <0.001 1333 133 <0.001 1282 162 <0001 1302 173 <0001 ns
NN 1329 152 1361 131 1309 158 1331 169 ns
¥4 3 B (mg/1000kcal/H) AR 06 02 <0001 07 02 <0001 06 01 <0001 06 02 <0001 ns
R 14 02 15 02 13 02 15 02 ns
¥4 3By (ug/1000kcal/H) AR 26 10 <0001 28 10 <0001 26 10 <0001 26 13 <0001 ns
N 41 10 44 08 40 10 42 11 ns
WERHENGE (ug/H) PN} 249 96 <0001 269 102 <0001 237 96 <0001 249 93 <0001 ns
PN 589 96 609 102 577 96 589 93 ns
SERMEIE (ug/1,000keal/ H) N} 164 62 <0001 186 83 <0001 146 44 <0001 177 56 <0001 ns
A 386 83 417 115 355 56 412 57 ab (0.024)
M #ERM (ng/ml) Ao AR 71 15 <0001 90 14 <0001 68 14 <0001 57 14 <0001  a b(0029) a c(0.001)
PN 117 15 133 14 118 14 98 16 ns
ZAbE (%) 1652 13 1483 13 1724 13 1736 13 ns
MM +ES 274 2 (nmol/ml) 4 AR 80 13 <0001 74 12 <0001 74 12 <0001 104 14 <0001 “((i%%ﬁ) bee
PN 62 13 61 12 58 12 75 15 a, ¢ (0.046) b, ¢ (0.004)
ZALH (%) 779 12 813 12 786 11 719 12 ns

MTESERRAE, MEERE S AT A PEIZ DV CTIRIEHENT log % FIV TITW RIS IR LA RS

P AR tHE

p? WMETZTH (CC=a, CT=b, TT=c) DML, —ICRESEGAT (L EILEL post hoc Bonferroni #5E W Uit ARG D)

T L7 (p<0001) (£3). #IETLAEFTIE
CC #174 +12nmol/mL —6.1 = 1.2nmol/mL. CT
HX74+1.2nmol/mL —5.8+ 1.2nmol/mL). TT
#1%104 +14nmol/mL —75+15nmol/mL &
WENLAEICET L7 (p<0001). BIZT%
BTl A CC < TT (p<0.05) CT <TT
(p<001) & TTHHFE L oo Tz, MMAED
UL RMERTH o720 MARIEDOZEILEIL
SETIETIOE12% TH V) B FLAITIE
CC#I813+12%. CT #1786+11%. TT #I719
£12% & WT NG L7722 #En 2RI
HEAIho7,

4) ERENE. NEERESSVOLERE D
274 MEEDREE

TEPRIEIE & ME SERRAE X IEAHRE, gk £
VAT A EE S LT AN REYIC
HE T o7, MIETERRE L MR E D A
TA EEDOMIZIZ. MAFIZRE D FEFEEOH
DEED B o 72 (S AHT r=—0478. St Ak r=
—0.535 p<0.001) (X 3),

31

3. MARIEICH TS MTHFR iz FZRFIE
FREFREEM S S CBSIRELEN ) X 7 £ &
ERRE. MFRETEIXTA B

1) EFRFERMEEMD

ARWFZE CIXERFERERIMO ) A7 O H v k
F 7B % MIEZERRE (4ng/mL) Al & Mm% R
E AT A VfH (14nmol/mL) DL E % H w7z,
MEEBREOLZ Y Y P+ 7HEZTHEH S DD
X, &RIZBWT, fFATT6 %4 (92%) = A
%1% (15%) 2P L7z (p=0115) (F4),
B TZRBICIE, CCRUIAMARIRE D 0%,
CTHEIZSA—0% (MrARI—=/A#). TTH 3
Y= 1% (MARI—/AR) W T b Ed L
MiERESATA Dy b+ 7HLLEIZE
Y5 2HIE. MARIRE &R T24 (31%)
THY)., ZOBMRTLZREIITT R CTH -7, i
EF LR O BBHEE IIAAFT B TOTNLA
BEERPo7,



(nmol/mL)

(a)
366294 O frAM
T ol n=65% ‘l:l TrAiR
i ~ LA
o 1 AHiIr=-0.478 p<0.001 ~ fr A
7+ A#£r=-0.535 p<0.001
o
o
5 b 63s057] (b)
&
2.302585f {C]

@
o
|
z | | og&h BLeLO 0l
s | ¥=-0.3313%+2.7291 !
Y=-0.3626X+2.7223
1.0
‘I.S 1 .ﬂ 1 fﬁ 2I.D 215 3.IIJ 3!5
1 ;5 FEELE (logfB) (ng/mL)
3 MBEMEESMPTRES AT A 1E (pHey) & DREEE
(a) MiEERE = 4ng/mL D log 18 (EFRFEHKMERMFHEDDL v b7 T1E)
(b) pHey fE<14nmol/mL O log & (EFRMEKMEERFRAD D v M7 7 1E)
(c) pHey fE<10nmol/mL ® log 1& (ENERE(LIEFBED v b7+ 71#)
Fz4 NAFRICH TS MTHFR EEFEZRANERFEHMEM $ L OBIIRELED Y X 7 L MiEERE. MmTE+RE
VAT AE
MMEREY AT A Ml i1k
MTHFR #fn -4 EXUN cC CT TT Y EN cc CT TT pY
n (65) (19) (32) (14) (65) (19) (32) (14)
ERFERMER LTI oA v + 4 7 1H (=14nmol/mL) (<4ng/mL)
I RHT 1 (%) 23D 0 0 20143 0023 692 0 3094 3(214) 0110
A0 (%) 23D 0 0 20143 0023 115 0 0 1(71) 0157
Ve 1.000 1.000 0115 0238 0596
EYIRTEALIEDO TR O H » b+ 71H (=10nmol/mL)
JrAHi n (%) 9 (138) 2 (105) 0 7(500) <0001
AR n (%) 231 0 0 2143 0023
I 0054 0486 0103

P BT LTI O pearson D71 A 2%
PP A AR DZE  Fisher ol E

2) EpAREE{LEE
BREIEDOMIEREL ATA Y DF vy bF

7{E10nmol/mL L ETH S & | &K T AHI 9

% (138%) = Afk 2 s~ L7z (p<0.054)
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1. RE-RRFENE

AR OREREBENE IOV TIE, =4
)V —1526 + 342kcal/H . FERE249 +96ug/H
Th )., ERMER FEHEY oL, 21
ZN1776 + 474kcal/H . 237+101ug/H T, T
IOV F — L E R AR RERA L) A EITKL
(p<0.05). EEEIZF L L) RBIETH - 72
H AR O FABRIEHE20154E ) (18~297%)
ER O LTERE (EAR 200ug/H) i
Ty NEDFEDEE1Z354% & 3 AI2— A2
AT otze Ty KEVATA »OMRGH
2RI 2 ¥ ¥ 3~ By (EAR 1.0mg/HEU T ®
). £¥ 3By (EAR 20ug/HLUTF) o4 A
HOREDEDEEIL, ZNEN585%. 13.8%
Tho72,
EMRNIMIERRMERILIER ST T3k
{, ¥%3IVBsl2mg. €% 3> By, 24ug »°
WIMENTWEDT, rARIE, EEEES 3
¥ Beld. AARIO23M5, ¥4 3 ¥ Bpidlefts
BimL., Wihd o2 EBNE s 2 ) AE0H
TV Zedol. SO EiE, FABOERIH
IZE¥ % 2V Bg. B4 3V BuDOAE DAL
FToNzbDEEZ SN,

2. ERENSEEMBEERES JUMERE D
271 EEDFEE

Hn T2 TR SERR I (XA AT 7 —
%, 1000kcal 2472 1) & D ED Lo 7255 St A
BT T — 7 12237 <. 1000kcal 24720 DI
WEIIIHEEEIIRES N2, U, AT AFTO
B2 — 12 PtGlu, 200ug/H 2 @i L 7272
DTHb, LA L. FERRENE L MiEERRES
LOMEEREY AT A AMEIZIENAFIRE OE
BERBEII o7 L L, FEH S ORIHRY
DE A ARERIZB VT, AR, AR
Bk ZERREEGE & IMESERREICIEOMBM XS -
250D FETIE o7z Lo L., PtGluik
INEERRIBINFE L O N AR G IR & e ARE%
BUENRE) TEIFEEOFEOMBENHAS
N7ze MOMEIZB VT, EHMEIERRIBNE &
MEEEREES 5 W IXIMEERES AT 4 VEOM
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B & S SEMRAE 2. —%E 0 BAE 72 B 8L A
LNV OD, WINHIEOHETH - 72,
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HPNEEEZBND,

3. MTHFR EIzTFZEF|DON AGIEDMEE
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AT DOEALR 2 A D & MEERREIL.
EIRTH AR L V65%., #EfnT2HCid CCHI
48%. CT #172%. TT Bl74% L #NEFNHEIZ
FRLTW, MEREY AT A AMEIE. &F
T AR & V2% FRIIET Lz #7258
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NENFEIMT L7,

o S0 I EELEE RIS, BEROE
HICERE L SORAYE Y I VHl % v PtGly,
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TWT — LA KRR E AT VB R T2 R
L7z ML BERRE 1240% (PtGlu, 200ug/H
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AL, MIFERESATA MEIZZENEING6 %,
2% T L2z HME L TW5b, &5ICHEIEFS
EICid, (PtGlu, 200pg/ Hshn) s SEERE 1%
CC #136%. CT %130%. TT %169% o 5., i
HAREY AT A Vlild CC #10%. CT %110%.
TTH 9 %L F LTz, (PtGly, 400ug/H ik
hn) M SERRE 1L CC #177% . CT #145%. TT
168% O F&-. MAERET AT A Eiid CC Al
10%.CT #10%. TT £ 8 %X T L T\ 72 ($
BIZOWTIXFEELH L VREE L) Rifsee
A U PtGlu, 200ug/ H A MO ZEALs L ARBZED
TihsE <o R S D200ug & 400ug AL b b
Bl o Tz, 7anNAt 54 7 A#GETFTT
DEF IV, AT IVORIIS A5
RS, ZERRRIZBE§ 5 TR Tk, %
ftr 7)) 2 v b, kS L) b FLEL AL



SNTZFEBROWINDE 2> 728 OFHEDPSNT
Wb, 7 FOFEBRT, INIMAT 4TI
2P HAEA L O SERRIN ISR TL & W REER
L7 3 % B & 72 & o, ERRTRIN
R % T v MG 2 28Tk Ca. Mg, L&
HE. OEAL- I EMRE L Tz swv ) i
70 &3080 B 1) . ARBFFEDN I AR D RERR DRI
NEVDld, €710 AR (FanNg T
T A7 R) NOFBEOWREESEZ Sz,

4. MTHFR EEFZHERBIDNTAFRICH TS
ERFERMERM H & OBARBEILEED U X 7 514
EMEERE. MFREDXTA EEDREE
1) ERFEKMEENL

20104F @ T H TS #2205 FARFFER %
BIOA Yy M T7E LT, RIMERIERR E
J£300nmol/L LL k. I#EREL AT 14 Y 1H
I4nmol/mL K 378 S 7z RWFZEXS R E T
AARNCMEERE Y AT A VMER T Y M+ 7l
Dby 2 7#FI1Z2%4 (31%) T, ZOfEIEZ
N2 149nmol/mL . 199nmol/mL T& ) | Il
TEREMEE1229ng/mL. 38ng/mL & KETH -
7o 51T, WERRIEIE B 147ug/H . 125ug/H
CMETHY) . O 2 AIEEREESEKN TT
BTho7ze D285 ERNGHDOER
FARIRBILIZIZRTH L 2 EATRB I N, F
fil 520 OFETH (150%) . MERES AT A
Y EAS185umol/L. 229umol/L @ 24 (1.3%)
BBY . EBHZe L FHEIC TT 8 Th - 720 T
H1F TT BUCIE, EFEZER200ug ML EOEEL
YEIO TN D, KIFFEIARICBNTH EELO
2HDOMIFEREY AT A MEIZ) A7 Dy b
F7EETRLZ Lol TOHEE L
T ERBMBEEILEHOKT Fe 7 F v AR
ZZ2HNAD, TT BT HED SR BERE
BT A ENEF LW EATRIBE N,

2) ENAREE{LEE
FIRFELIEDMEERE S AT 4V DH v K
7 7 {813 10nmol/mL i O MEFF AR EE T H
L0, KtRETH Yy M+ 7HEU EOEIL, At
ARNZEMAETIS (138%) THolzh St A
iz 24 (31%) (A L7z (p<0054). #Eix
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T CTHD ENARNLCCHRI2 %, TTRIA 7
T, MABIETT R 24557 v 4 7Lk
Tho720 WAL OHED OFEERNBME (22
~30i%) TlE, MUERETATA DNy bF
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D—DOThHhhLEZOND,
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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

Chiyogiku Mitsuguchi', Yoshiko Kumagai’, Hiroko Yasutomo?, Yuuki Ito?,
Motoji Kitagawa', Kotoyo Fujiki’ and Yuko Tokudome'

Objective: Using fermented milk with probiotics of Bifidobacterium breve fortified with 200 pg of ptero-
ylmonoglutamic acid (PtGlu,) (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 cut 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 CLEIA, and pHcy with HPLC. Oral mucous membranes were sampled and
genetic polymorphisms were assayed using PCR-RFLP. Food consumption was studied with FFQ. Paired t-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 pHcy
levels of TT type were statistically greater than those of CC and CT. Serum folate concentrations after interven-
tion increased by 65% 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 moll/mL) were 9 (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 O to 0 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.

1 Graduate School of Nutritional Sciences, Nagoya University of Arts and Sciences
2 School of Nutritional Sciences, Nagoya University of Arts and Sciences

37



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 PtGlul 200ug/day.

Key Words: consumption of folate, Fermented milk, MTHFR C677T genotype, serum folate, and plasma

homocysteine
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