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TOHE I 763~843 &% %4 L L, 5,10-methylene tetrahydrofolate reductase E{&5+Z%
(MTHFR C677T) = fatty—acid binding protein 2 &{x+Z%7! (FABP2A1a54Thr) % Tagman ¥£(2 T
HIEL, BIRAT 0 7 2 ADFREL U CHBIR B -stiffness B X IMEERIE L=, KL
T KIEEEIREAE L, SER - 2 L O KEEEIEO Tl z2 B D o5
WEE (High-Fit#f) LR FDOMENEE (Low-Fit #F) (2431 72 MTHFR C677T @ TT 1%, High-Fit,
Low-Fit # & HICHABICEWMLTRET Y AT A VIBE 2R LTz, Low-Fit #2386\ T MTHFR
COTTT D TT R DOEHBINR B —stiffnessITCCB L OCTM E W L FEICEMEZ R LT (p<0.05) 23,
High-Fit BE CIZZAMNZZEN RO S ey o 7=, —J7, FABP2 Alab4Thr O s 2RI B
Tl%, Low-Fit BEITIVNT, FABP2 Alab4Thr ¢ Thr/Thr B & bhsk LT, Ala/Ala B SHENR B
~stiffness, WAFEHAIME, JRBEHIMTEIIAEREICEME R Lz (p<0.05) 23, High-Fit #E T,
SR CENRBO LR o Tz, AFROFERN S, EEIEIEO 20 F1E, MTHFR C677T B X
N FABP2 Ala54Thr #15 1- 28 X 2 BhIREE(L U A 7 ORISR D720, in072EE o
Fehti % 8 D LEEN S D ATREMED R & Tz,
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The present study provides a cross—sectional investigation of 763-843 Japanese men and
women (18-70 years old) to clarify the effects of cardiorespiratory fitness on the
relationship between arterial stiffness and 5, 10-methylene tetrahydrofolate reductase
(MTHFR) C677T and fatty-acid binding protein 2 (FABP2) Ala54Thr gene polymorphisms.
Arterial stiffness was assessed by carotid B —stiffness with urtrasonography and
tonometry. The study subjects were divided into High-Fit and Low-Fit groups based on the
median value of peak oxygen uptake in each gender and decade. The plasma homocysteine
level was higher in the TT genotype of MTHFR C677T polymorphism compared with CC and CT
genotype individuals. There was no effect of MTHFR C677T polymorphism on carotid J
—stiffness, but was significant interaction effect fitness and MTHFR C677T polymorphism
on carotid B-stiffness (P =0.0017). In the Low-Fit subjects, carotid B-stiffness was
significantly higher in TT genotype individuals than that in CC and CT genotypes. However,
there were no such differences in High-Fit subjects. In addition, there were no
significant effect of FABP2 Alab4Thr polymorphism on carotid beta—-stiffness and blood
pressure. Carotid [ -stiffness, systolic blood pressure, and diastolic blood pressure
in the Low-Fit subjects increased in AlaAla genotype individuals compared with AlaThr
and ThrThr genotype of FABP2 Ala54Thr, however, had no effect on FABP2 gene polymorphisms



in High-Fit subjects. These results suggest that the higher cardiorespiratory fitness
may attenuate the central artery stiffening associated with MTHFR C677T and FABP2 Ala54Thr

polymorphisms.
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5, 10-methylene tetrahydrofolate
reductase (MTHFR) B%FEIZ X o CEERL IO
EXIUBI2 EEBICATF A= S
%73 10), MTHFR A& C677T (Ala—Val)
ICEB SN D ZAE, BERIEESMETL, M
MAREVATA VIRENERT 2 Z & H
HEIN TS (Castro et al. J Inherit Metab
Dis 2006, Bailey et al. J Nutr 1999), %
7=, fatty-acid binding protein 2 (FABP2)
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O IABRIZEE L TWAZ ETHHILT
V5 (Besnard et al. Mol Cell Biochem 2002,
Alpers et al. Biochim Biophys Acta 2000),
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O RERHAFS L OV IR if )£ 5
PR 1L, 12 FELL B, BeiL Y
WEZFE LT, &, KEZHEO®%, k-
fig O UV A #A L £ (SBP) 38 X OVHE9E #A if. £
(DBP) F-+5y 72 2] & & o 7o 1R 2 I
H ooy a—Y ) 1 THRIE LT,
RIERA=RIZ, —HE RF—X BRIRIGHIEE
(DXA V% : Hologic QDR-4500A scanner;
Hologic ) 2k 2 2H O MIgHF &EORIE
ERENORM L,

@i /X7 A — 5{ ORI E

JEAT 22 R BB T IE s R A B BRIfL L,
hﬁbtmwﬁ%,%:vx%aww,mL
a L AT =/, FERRE, MmpE, ST A
TA v, FEREEAZRE L,

®V02peak OHIE
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DNA HhtH1E, Mmigd o [ ek DNA 25
QIAamp DNA Blood Maxi Kit (QIAGEN #t#)
WX o THIH L7, BI5 %7, Real-time
PCR (Applied Biosystems 7500) % fHv T
TagMan probe {EIZ X BB 5SRO E 21T
7. MTHFR C677T ¢ DNA 5 JLEIF1%, NCBI
B ENTWS [1s1801133] %, & BT,
FABP2 Alab54Thr @ DNA ¥EJEAZ%1i%, NCBI (2
BErESNTWD [1s1799883] # MW\,
primer 33 X O\ TagMan probe Z& A% L7,

Ot EHET
AWFFEAERIL, T X O E S RE = T
# L7-, MTHFR C677T 35 J OV FABP2 Alab4Thr
7 LIVHEE & Hardy-Weinberg 1L, x 2 B
ExE MW CHEGE L7, High-Fit #fEB LW
Low-Fit 8D 2 B OEIE, HIGD720 t
REx HWiz, £7-, 28 L O High-Fit
FEB L O Low-Fit BERI O LB O LEIE,
AR L Uic ool o it = v,
fERRERIX 5% Al 2 A EKEL LT,
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MTHFR C677T
(1)High-Fit FE3 X O Low-Fit B D Lhigk
High-Fit #£3 X O Low-Fit #EOMIZ BT,
i, B, SBP, DBP, $HENfJk 8 —stiffness,
Mol AT o—)UE, mEEE, SEATA
VR, ERREEE TR ERENED b
o T, IRE, IRIENGER, BRI, Low-Fit
LV b High-Fit #EICTHEICKMEZ R L
77 (F1), 77, DL 2 LA TFa—/ffE &
N V02peak 1%, Low-Fit ALV & High-Fit &%
WTHEICEEZRLE (F1),

1. Characteristics of subjects in the High cardiorespiratory
fitness and Low cardiorespiratory fitness groups

High-Fit Low-Fit
Age, years 39+1 38+1
Body weight, g 58*1* 601
Height, cm 163*1 163*1
Y%fat, % 21.2+03% 26404
SBP, mmHg 112+1 112+1
DBP, mmHg 65+1 6611
p-stiffness. A.U. 8.4+02 8.8+0.3
Total cholesterol, mg/dl 191%2 190£2
HDL cholesterol, mg/dl 69F1% 63*1
Triglycerides, mg/dl 67E1%* 72E2
Glucose, mg/dl 89+1 90=*1
Homocysteine , mmol/L 7.7+0.2 7.610.2
Folic acid , ng/ml 9.8+0.3 9.3+0.2
VO,max, ml/kg/min 40.9+0.5% 31.1%20.4

High-Fit: High cardiorespiratory fitness, Low-Fit Low
cardiorespiratory fitness, SBP: systolic blood pressure, DBP:
diastolic blood pressure, B-stiffness: carotid B-stiffness, HDL: high
density lipoprotein, VO,max: maximal oxygen uptake.

Values are means and SE, * P<0.05vs. Low-Fit

(2)MTHFR Bz SR OB & T LIV
53
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(3)MTHFR C677T i&fn1- 2 [ O Lk

MTHFR C677T #fnFZMEIZHB T, MmH
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DY TT MCHEICEMEZ R L2, Eilh
NOEH CIEERBRENBD LN o T,

(4)High-Fit BB X O Low-Fit BEIZBIT D
MTHFR C677T B+ 22U o L
MAHFRET AT A PRENE, High-Fit #
T Low-Fit BEE BT, CCHEB L ONCT A &
DHL TTRICHRICEEZRLE (K1), F
7=, SHEHR B —stiffness 1%, KT ~UL & &
RS2 RIC X2 BERZ AR (i T
1E) @R 5 (P0.05), Low-Fit Bl
TCCCRBIOCT ALY L TTHTHEICH
iz~ L7285, High-Fit Bl BV TR
WCHBERZIR OO ho7 (K2),

P<0.01
P<0.01

P<0.01
P<0.01

J T 2] T
i:ll'lll

CC _CT TT CC _CT TIT
Low-Fit High-Fit

(mmol/L)

Homocysteine
foe]
L

1. Blood homocysteine level of each fitness
group and genotype of MTHFR gene polymorphism
(C677T; CC, CT, TT genotypes) of subjectsin a
cross-sectional study.

P<0.01
(AU) P<0.01 N.S.
124 | I
2 107
[}
£ s
i

CC CI TT CC CT TT

Low-Fit High-Fit

2. Carotid B-stiffness (B-stiffness) of each fitness
group and genotype of MTHFR gene polymorphism
(C677T; CC, CT, TT genotypes) of subjects in a
cross-sectional study.

FABP2 Ala54Thr
(5)High-Fit B3 X O Low-Fit B D Lk
MTHFR C677T i&fnZMRE D FRFHRARIZ .
High-Fit #EB L Low-Fit BEORIZBW T,
s, B, SBP, DBP, SHENR B —stiffness,
Bl AT — VEICITABRENED S
nieiote, K&, RIENGER, RN, M

BEEIE, Low-Fit #EL W & High-Fit BEICCTH
Bl E R L7z, £z, DL 2 L AT 11—
JUEE LT VO2peak 1%, Low-Fit XLV ¢
High-Fit BEIC CTHEICEEZ =~ LT,

(6)FABP2 B+ LM OB+ & 7 L VA
B

FABP2 815 1% Hardy—Weinberg -5 T
HDZ LR INTZ, 51T, FABP2 #Eix
FEHD Thr 7 LIVOBEEIZ, 0.37 THY .
BN E=ZD 2o T,

(7)FABP2 Alab4Thr i&{5+F 25 O bhigg
FABP2 Alab4Thr & {512 TUEIC W TC, T
RCOEH CTHERENRRD LN o 72,

(8)High-Fit B X O Low-Fit FEIZRBIT D
FABP2 Alab4Thr i&fn 127 o b
High-Fit BER L O Low-Fit BT T,
FABP2 Alab54Thr (5 1- 2RI O bl &2 L 7= %G
B SHBER B —stiffness 33 & O SBP, DBP I3,
whLr Ve BEFZ2RICLPHEERKLA
ER (B CHIiE) 23R ®H 5 (P0.05),
Low-Fit #£ 2B W T Thr/Thr B L v %
Ala/Ala B CHEIZESE 2R LN,
High-Fit BB W TIIZAMICHE B2 ZlT
BB o7= (K3),

(AU) P=0.007
10 =

[-stiffness

Ala/Ala Ala/Thr Thr/Thr  Ala/Ala Ala/Thr Thr/Thr

Low-Fit High-Fit

[¥ 3. Carotid B-stiffness values are shown for each
fitness group and for individuals with various
genotypes at a polymorphism in the F4BP2 gene
(encoding Ala/Ala, Ala/Thr, or Thr/Thr at amino-acid
position 54).

AHFFEOHE R H> 5 MTHFR C677T o TT A%,
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B L OVSBP, DBP 78 Thr/Thr B L v L, B EIC
EEA R L7223, High-Fit BElc W CIEg M
MICEBRZTRD SN o7, BB
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