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ABSTRACT

The present study provides a cross-sectional investigation of 763 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 ghrelin (GHRL) C214A gene polymorphism. Arterial stiffness
was assessed by carotid f -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
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on carotid £ -stiffness, but was significant interaction effect fitness and MTHFR
C677T polymorphism on carotid £ -stiffness (P = 0.0017). In the Low-Fit subjects,
carotid £ -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, total cholesterol, LDL cholesterol and triglyceride level was lower in the

AA genotype of GHRL C214A polymorphism compared with CC and CA genotype
individuals.There was no effect of GHRL C214A polymorphism on carotid f -stiffness

in either fitness level. These results suggest that the higher cardiorespiratory fitness may
attenuate the central artery stiffening associated with MTHFR C677T polymorphism.

2 B

AW, BIREILY A7 T AREY AT
4 v O EEFE, 5,10-methylene tetrahydrofolate
reductase i1+ (MTHFR:677C—T) 7 LY
v i#15F (GHRL:214C — A) O LMD
LRV DECDSEES B h R TR ICIRE L 7.
512 763 % % %12 MTHFR B X U° GHRL #f%
T4 % Taqman IS THIE L, BIREEILDOIEE
ELTHEBIR g A74 742 A%BEEL. &DH
LAV idRRBE R 2l L, &84 %
Bl & & P35 4E % £ #E 2 High-Fit & Low-Fit {2
43\ 72, MTHFR 3# {z ¥ ® TT # %, High-Fit,
Low-Fit # & JICHBICE VIR RETY AT A ~
W % R L 72, Low-Fit # 12 3\ T MTHFR &
fZFDOTTRIOSEBIR f A 714 7FAECCH
JUCTRME Y HDEEICHMEEZ /R L7275 High-
Fit H# CIXZRMICEIBO N ol —7,
GHRL BZF D AABOE IV AT — B &
LDL a2 L A5 u—), fHEEHECCB LT
CABL ) L FEICEMEER L. GHRL &{xT
SMBLIOEHLNIVICEVEEIR g A7 47
AADEIFRBDOON o/, ThODOBED
5, MTHFR BIZF%H# 677C — T (2 & 2 B)IREHE
1) A7 DEBECED VNV DECHHET
RSB S Tz,
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WA, Wbt a gD R, BEATIRERE
ERVFBHLTBY, Z2oHhTh Btk oRE,
BERE R COBIRELLZER L T5E8C
FHED30%EL &2 HEHTWE. ZDOHFRITIE,
EH) - RBEOENIC X 2 LR ER O AR
EREREL->TWD, BEMNLZES)X, HE
Ma@EhzNESEL2TTERL, MEIE -
WUHE Y B % 28 S, SR I8 P B B BE D TTHE -
HE, FEMH - X ARCHIEOMHISTELS L
&Y, BIIRECEREBY) A 2 EBIELE)
R2bo LD LaLids, EHBEEOBEC
I AMFICIIBMAENRDOOND., BEE TIC
EHIC X 2 BREIANDOZROMBAZEIERET
PREFHMELT, T Fb) v -1 2549,
LEEF Mo AFRAR TS R (atrial natriuretic
peptide: ANP) ¥, =2 bu¥ v &54kY, Wk
Bl — R b2 A %% (endothelial nitric oxide
synthase: eNOS) & OBIEF DL M S
TEY, BEESE & BIRTE/ LIS R L)L o B
RRICEBT 5 LD RE SN TS,

REVATA V&, MPREFSHEOSE,
Bk DA BEDET RBRILA b L A DX
Z5l&R I L, BREALR EOLMEREE
VA7 EWASEL ™. EH FEVRFA



38—
> 1%, 5,10-methylene tetrahydrofolate reductase
(MTHFR) B¥ZRICE o TERBLIUTLE Y IV By
iz AFt=vicft@sns s 9, MTHFR
BIZF D 677C—T (Ala— Val) IZ{BEN DB
A, BREEIETL, MPRESATA ¥
MEEASHEAT B 2 L AEEShTn 11D
72, VY viE, BERIVE Y GMREERE R
BRSSP W ZrtabhT
VB A, IR A D 5 —BRLEE % (nitric
oxide: NO) A% RESE, MERLIME b —X
ADHEEGHET L RES NS
L) v i#fET (GHRL) 214C — A (72Leu — Met)
WCEBRINBERIE, 7LV MAERAERETSE,
BABECERLZ 2 EOFEKICERETLZL
PESRTWS T8 =0k iz, MTHFR
RV YEEREAEESR) X7 I L TR
W BH, MTHFR R 7 L 1) ¥ OBIZRIFEE I
LY BREILEREEB) R 7 EWRKSED0EDR,
EHICING DORIZT S RN B IR LR E )
A7 T 2 EHHRICKIZTTREEICOVWTIR
BB DT,

# = TABIZE, MTHFR % GHRL {5 7%
B ASE R 72 BBk O BRI X % BhIRTEL
WRE Y X7 OBBIHRICEELZ RIZTIED
ERETTAZELEHME LI

1. BRFEZE

1.1 #WERE

ARFFEIE, BELAERE - KRBT TEMBL T
VB RBEEZIEF AT £ — )V F ! Nutrition
and EXercise Intervention Study (NEXIS) |28 4%
ENTVS I8EDH T0RETORELT63% (B
P 239 %, Ttk 524 44) ExtgE L7z, #ERER,
BROFERTL ORBHHREENE (VOzpen)
OHRAE & 1) b EEDYE, HE) (High-Fit) &,
BMED AT (Low-Fit) B 2 BEIZHT 7z,
18-30 &% 5 1 12 39 47.1 mV/min/kg, ZHEIZFH

36.7 ml/min/kg, 31-40 j& 5 ¥4 1%F 39 37.1 ml/min/
kg, X 35.6 m/min/kg, 41-50 5% B ik
¥ 34.7 mUmin/kg, 1133 31.9 ml/min/kg,
51-60 % 53 1 13 F 5 31.8 mi/min/kg, HIZF
29.3 ml/min/kg, 61-70 & 5 %1415 31.0 ml/min/
kg, THIZFH 272 mminkg TH o7z, T
TORBREIEHERERELE S 2\, FFEEE T
by, WERFEOPITIZERE B X OTEEIH 2B
BREVPEINTVIY, AR—VEHEIIEZ
nTwiv, R, MZTEEAELRRE -
REMEFOMEELERBROKE L X, B
BECENACENB XOHEFEOFALY L
TRRIZERZIMOKFE BT, WEZERL.

1.2 WRBEHRAlS & URERFMESHA

WEREX, 12IRMU LR, FE X0
ExhB L. R REZUNEOR, LBEO
PERAmE (SBP) I X OMLERMMmE (DBP) &
T RREREE L& o 2 RICIERT (AT -
T—1) YA (STRIE L7 REERARE, —E
T AV F— XA E & (DXA & : Hologic
QDR-4500A scanner; Hologic 4% 12X 2 &H®
e EDOWE & REPLSHH L.

1.3 MBS X —2—ORE

FEAL L RRRIE N THRIE R #IR 2 SR L, AL
LzffdEs,s, 2L A50—)b, HDLa L A
F o —)b, LDL I VA5 a—)b, e, fkE,
REVATA v, RERRIREEHE L.

1.4 VOzpeak DEIE

VOopeak DHISEIX, HERELT)L T 2 — ¥ — (828E -
Monark fH8) % MH L7 BYEWHERE X oOW
(60-120W) 205, YEHERE 1L 60W (30-90W)
DHEBL, 158 15W FOmEL T4
B BT LTI, BREEIV T XA -5 —0D
EFEEUL 60 L/ & L, EHFREICESLET
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L7 EEF, FAMAT-JolEkEE
Bl &S E (RPE : rating of perceived exertion)
REZY— LI BEHTART T T ANy 712X
D 30 MBI L, IR RADBRE & “BbikFE
DAL T RT3 (ARCO-1000A : 7 Vv
TYATLHE) IZXYVTF, TRAEBLIUOH
ARIERAT A A — & — (DC-5C : 5 )l BAERT
B 12X D HE LA VOopeax DFAMiFEHE, 1)
VO DL Y7+ 7EBENLIE, 2) 4
i S HEE S A R L% (220 - 4l = 540
INIEIZEBEL TWA Z L 3) MAAHEA 1.1
PETHHZE, 4) RREFIBLUETHBZ L
EL, ZO4ODEDH) LI ERFHAT
Tl L7

1.5 &R B X7 1 7F ADEE
TRTOHBRE L, BRELOFERFEL LT,
SHER fp AT 4 7 A ADMEERIT- 72, HENR
AT IFTATVARART 4 7 2 AL, EERD
R E EEROMEIZ X o CTREET 5 2
LATRETHS Y. EHROBERE, BEED
W7 %¢ & (Sonosite 180-PLUS, Sonosite 11 5) %
AwcTllEshs, GEERIZTO—-T%25HT,
SBIR O 53Uk > & AR 1-2cm DAL IE O #5 S B)
PR OMERTE &% W5 L7z ZE L2100
ICHbEREREEZ -V VI Ea—
% — (iBook G3, Apple #15) (ZH(Y AA, I
I {&FATY 7 & (NIH imagel.63) % F\v> THEHT
L7z, WYAghi-mEzRso—nL, 108
MBI 2RKEEBLUTRDERE (Fh TN
CBEOIER B & CHIRAICH725) RHEL,
FI S SN2 550 THEL KD, SHH)
IR AR R B & OR/MERIIER L L7z,
%7z, SEBHARS AR B & /NIRRT E R
L OESEFBHREEOREL LEH L.
EREFIER T A TOA ML V=T 5
Y AF a—H%—S1—7 (APT-301, Millar %t
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39—
) THWCTHSBR»SE LN CEERE
) 19 REEEIRKIC S O—-7RILETEI
12 & o THOHN LI, AID %375 (PowerLab,
AD Instruments) %L T/X=VF NV I Ea—
% — 2 1000Hz DR s fERETH > 7)) ¥ 7 &
N, EREOFHE X CPHRMME I £ > THIE
aEnz 9 SEIRR AU, S/NLEY
EE E SHBIREEE, SBRUEMIME (Carotid
Systolic Blood Pressure: CSBP) & $f &) ik Ik £
(Carotid Pulse Pressure: CPP) 3 X Uik EA I

(DBP) o5, UTORICE > THENR 8 A7 4

TR AR B L.
HER p A7 4 74 A (index) = In (CSBP/
DBP) / (HBMIR{REcE / SBARIERIA ) 19
SEBIREE, SEBIRIRIES L OSHBIAR B A7 4
7 AADEBFREIE, ThEhn, 21, T3 B
LU5£2% ThHol:,

1.6 BEFZEOHE

DNA #h &, i ¥ 4 @ 5 Ifl 3k DNA 5 6
QIAamp DNA Blood Maxi Kit (QIAGEN #t %)
2k o THIM LAY, @ETF LRI, Real
time PCR (Applied Biosystems 7500) % H \» C
TagMan probe %12 & 2 Bz T B O HE % 1T >
7z 3,4). MTHFR 677C — T, GHRL 214C — A
DBIZFER ZHE T 5 729 D TagMan probe 3
& " MTHFR, GHRL % 31§35 % 72 ¥ @ primer
&, Primer Express v.1.5 software (Applied
Biosystems 4L # ) 12 & ¥ §x & L 7z. MTHFR
677C — T @ DNA 1 % KL %1 1, NCBI I & 8%
ENTWw5 [1sl801133] %, & 542, GHRL
214C — A @ DNA 3§ #AC5) 1%, NCBI 2B 5 &
NTWb [rs696217] % H T, LLF @ primer
B L U TagMan probe & &% L 7z -
MTHER forward: 5-GCACTTGAAGGAGAAGGTGTCT-3
MTHEFR reverse: 5'-CCTCAAAGAAAAGCTGCGTGATG-3'
MTHFR/G probe: 5'-ATGAAATCGGCTCCCGC-3'
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MTHFR/A probe: 5'-ATGAAATCGACTCCCGC-3'
GHRL forward: 5-ACAGAAGCATAAAACTGCAGAGGTA-3
GHRL reverse: 5-GGAAGATGGAGGTCAAGCAGAAG-3'
GHRL /G probe: 5-CGGACTTCCAGTTCAT-3'
GHRL/T probe: 5'-CGGACTTCCATTTCAT-3'

Real-time PCR |2 X % DNA H 1§ 1%, 95T 10
% 1A 270, 92T 1580 & 60T 60 #
A0 A 2 VIZ K DITo /2. DNA HIEE D&
¥4 R DH 5E X, SDS v.1.7a software package
(Applied Biosystems #t #) % Fi \» T ABI-7500
with end-point analysis mode = & V) E B2 fEHT
L7394,

1.7 IREHEEHR

A EFRIE T XRTCFHME £ FERE
T # L /2. MTHFR 677C = T 3 X UF GHRL
214C = A 7 L )V EE & Hardy-Weinberg “F i
(BEZFREOSABEI A2z EBERTPEHIZZL
TWA LW ERD &, P REx VTR L.
High-Fit B 33 X OF Low-Fit B 2 B M o 13,
WHED W tREZ AW, T4, ZRMBLIYT
High-Fit & 3 & U Low-Fit B¢ [ 0 % 1 o FL 5 13,
FET LR L L —aRESBESTE .
ERREIE 5% R AEKEE L7

2. MAERBR

2.1 High-Fit B & £ U Low-Fit BB D EL 8k

High-Fit # 3 X Uf Low-Fit BEO R I2 BT, 4
##h, HE, SBP, DBP, SH#k p A7 1 7 A,
A2 VA7 O— )Vl MEE KEATA ViR
B, ERRBEICIFEEZEVFROLON P o/,
HE, KRFHX LDL L 25 a— )uE, it
BeRhiE, Low-Fit # X V % High-Fit BIZCTHEEIC
KfEZRL7z (F1)., F/, HDLI LV AFO—
WAE B X U'VOgpear 1&, Low-Fit B X 1) & High-
Fit BEICTHEBEICEMEELR L (F1).

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

High-Fit Low-Fit
No. of subjects 385 378
Age, years 39%] 38x1
Body weight, g ; 58+] * 60+1
Height, cm 1631 163+1
%fat, % 21203 * 264+04
SBP, mmHg 112x1 112+1
DBP, mmHg 651 66+ 1
B -stiffness, A.U. 84+0.2 88+0.3
Total cholesterol, mg/dl 1912 190£2
HDL cholesterol, mg/dl 69+] * 631
LDL cholesterol, mg/dl 1121£1.7 * 118.7+1.7
Triglycerides, mg/dl 671 * 722
Glucose, mg/dl 891 90x1
Homocysteine , mmol/L. 7.7+02 76%0.2
Folic acid , ng/ml 98+03 93%0.2
VOgpeak, ml/kg/min 40905 * 31.1+x04

High-Fit: High cardiorespiratory fitness, Low-Fit Low
cardiorespiratory fitness, SBP: systolic blood pressure,
DBP:diastolic blood pressure, [ -stiffness: carotid
-stiffness, HDL: high density lipoprotein,VOzpeak: peak
oxygen uptake. Values are means and SE, * P<0.05 vs.
Low-Fit

2.2 MTHFR 3 & U GHRL #EFZE NS
EFRETLVIVEE

AREFFEDOX R E BT A MTHFR 677C =T B

X U°GHRL 214C = A O BIETEI & 7 LIV E

DEEBLUHLZH 2R 21I77T. MTHFR B &

" GHRL O # {5+ %K% & 3 |2 Hardy-Weinberg

THTHD T LRI & 512, MTHFR

#£ 2 Gene polymorphism of MTHFR (C677T) and GHRL
(C214A) distribution and allele frequency in the study subjects

Parameters Total Male Female
Genotypes, % (n)

MTHFR

cc 35 (268) 41 (97) 33 (171)
CT 50 (384) 44 (106) 53 (278)
TT 15 (111) 15 (36) 14 (75)
GHRL

cc 63 (477) 63 (140) 62 (337)
CA 33 (254) 33 (73) 33 (181)
AA 4 (32) 4 (8 5 (24)
Allele frequency

MTHFR (T allele) 053 - 0.49- 0.56

GHRL (A allele) 0.25 0.24 0.25

MTHFR: methylenetetrahydrofolate reductase, GHRL:
ghrelin The genotype frequencies did not deviate from
Hardy-Weinberg equilibrium. No difference was found
between genders.
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BXUGHRL OBIZTEHHOBETRHBLTT
VIVEERBELCMIZZE» 2L, FAREQOHEET
Hoi.

2.3 MTHFR 677C — T #{zFZ B D&

MTHFR 677C = T #{Z 74 MBI BT, £
i, AE, HE, (KI5, SBP, DBP, $H#)
iR B A747%R, 3L A70— )i, HDL
JVA7THa— )V, LDL 2L A7 0a— )V,
PERRRG, MMM, FEBERIE, VOrpeu 123 H B
ERBOLNL oz, LLEASL, Mk
EVATA VEER, CCERBIUCTEIDD
TTRTHECHBELRLL (R3).

%3  Genotypes of MTHFR C677T and subject characteristics

MTHEFR C677T
CcC CT TT
Age, years 40%1 39x1 41£2
Body weight, g 50+1 58%1 591
Height, cm 1641 162+1 162=1
Yofat, % 23305 24104 243%07
SBP, mmHg 113£1 1121 114 =1
DBP, mmHg 66=1 66+1 67+1
p -stiffness, A U. 85+03 82+02 9206

Total cholesterol, mg/dl 191 £2 191+2  196+4
HDL cholesterol, mg/dl 66+ 1 66+ 1 65=1
LDL cholesterol, mg/dl  110.8+19 110.8+1.5 117.3+3.2
Triglycerides, mg/dl 71£2 69+1 0+2
Glucose, mg/dl 90+1 89+1] 90=x1
Homocysteine ,mmol/. ~ 74%0.1  74*01 9.7=05%
Folic acid , ng/ml . 98=02 9503 38704
Vngmk, ml/kg/min 364=07 359+06 357%=09
MTHFR: methylenetetrahydrofolate reductase, SBP:
systolic blood pressure, DBP: diastolic blood pressure,
p -stiffness: carotid f -stiffness, HDL: high density
lipoprotein, LDL: low density lipoprotein,Vngeak: peak
oxygen uptake. Values are means and SE, * P<(0.05 vs. CC,
T P<0.05 vs.CT

2.4 GHRL 214C — A Bz FZRRE O LL#
GHRL 214C — A BIEFHEMIZB VT, £,
&, HE, #IEPiE, SBP, DBP, HHBIIK B
AF 4 7AA, HDL 2 L A5 0 —)U{f, IHHE,
VOspeax I XA B R EDVRO SN LR P oz, L
Lads, MRl A7o0—)LiER & °LDL
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3% 4 Genotypes of GHRL C214A and subject characteristics

GHRL C214A
(@@ CA AA
Age, years 42+1 42+1 40+3
Body weight, g 60+1 601 59%3
Height, cm 1631 1621  161%2
Yofat, % 244%03 251%05 24913
SBP, mmHg 116=1 1161  115%3
DBP, mmHg 68+1 68 =1 682
B -stiffness, A.U. 79+02 78=03 78+08

Total cholesterol, mg/dl 198 =2 1972 177x7%
HDL cholesterol, mg/dl 661 64=x1 64x2
LDL cholesterol, mg/dl  116.9+14 1186+1.9 1026 +5.0%
Triglycerides, mg/dl 812 85+3 63+6
Glucose, mg/dl 91%1 921 90£2
VOgpeax, mi/kg/min 33804 34006 34.1%15
GHRL: ghrelin, SBP: systolic blood pressure, DBP: diastolic blood
pressure, f -stiffness: carotid f -stiffness, HDL: high density lipoprotein,

- LDL: low density lipoprotein, VOgpeax: peak oxygen uptake)

Values are means and SE, * P<0.05 vs, CC, T P<0.05 vs. CA

IVATFHE—VHE, PHEBHE CCEREBLY
CARIND L AABRITHEICERELZ R LZ-(RY).

2.5 High-Fit# & & U Low-FitBflCH 13
MTHFR 677C — T Bz FZERE D L
High-Fit #f 3 X O Low-Fit # 12 47 J T,

MTHFR 677C — T {ZF S B O W% L 7245

K, 4FiEw, AE, HE KHEE SBP, DBP,
oL A7u— )V, HDL 2 L A 7 1 — L {#,
ok RRRS, MAEME, FERRREIESEBICBWT
BRBEVROON 2otz L Ladb,
i REY AT A VgL, High-Fit#s LU
Low-Fit FE& $ 12, CCHRIBLUCTRIX D H TT
BTHABEICEMEERLA (R5). T/, #@H
kR B AT 4 73R, ALV E EIBZTFEE
WEL2EELRXEER (FHTHLE) PREDSL
L (P<0.0017), Low-FitE 2B T CCH B X
CCTEIDDTTETHERIIEMEEZ R LIS,
High-Fit HIC BV TR SRMICHE L ZEED 5
nhhro?: (H).
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# 5 Characteristics of subjects in each cardiorespiratory fitness and genotypes of MTHFR C677T group

Low-Fit High-Fit

cc 1 T cC IS S v
Age, years 391 38=x1 37:£2 38%1 38+1 41%2
Body weight, g 60=1 601 61=2 59+1 58+ 1* 7+ 1%
Height, cm 164+1 162+1 1641 164=1 163=1 1621
ofat, %o 253%0.7 269+0.5 271%1.1 20.7*+0.6* 21.0£0.5* 22.7x0.8*
SBP, mmHg 1111 1121 115+3 113+1 112+1 1112
DBP, mmHg 66+1 66+ 1 691 661 65%1 661
B -stiffness, A.U. 8.1+0.3 89+04 102+087F 84+04 83+0.3 8706
Total cholesterol, mg/dl 1903 189+3 193+6 189+3 191+3 195+5
HDL cholesterol, mg/dl 65+1 63+1 651 671 70+ 1% 70+ 2%
LDL cholesterol, mg/dl 1104 £2.7 1128+2.2 117.0+52 108.7+2.9 106.8+2.5 1128%44
Triglycerides, mg/dl %3 70x2 7Hht4 . 68+3 67+2 64 £4*
Glucose, mg/dl 89+1 901 901 9201 89+1 89+1
Homocysteine , mmol/L 7.2+0.2 7201 98077 75+0.2 75+0.2 910771
Folic acid , ng/ml 98+04 9.2+0.3 84%08 99+04 99+04 9.0+06
VOspeak, ml/kg/min 31108 306+05 329+14 41.4+0.9%* 41.2+0.8* 3BI1x1.1*7

carotid f -stiffness, HDL: high density lipoprotein, LDL: low density lipoprotein, VOzpea: peak oxygen uptake. .Values are
means and SE, * P<0.05 vs. each genotype in Low-Fit, T P<0.05 vs. CC and CT in High-Fit

726 Characteristics of subjects in each cardiorespiratory fitness and genotypes of GHRL C214A group

Low-Fit High-Fit
cC CA AA cC CA AA

Age, years 42+1 422 46+4 42+1] 412 364
Body weight, g 601 61=1 61+3 S ES 58=1* 58+3
Height, cm 162+1 161 =1 160+2 163+1 162+1 161+2
Yofat, % 26.2+04 27107 269+20 21.5+04* 22.2+0.6% 226x14
SBP, mmHg 116 =1 1172 115+ 3 1161 115=1 1156+4
DBP, mmHg 69+1 69+1 68+3 68=1 681 69+3

B -stiffness, AU. 7.83+0.3 79+04 92+1.2 7.9+0.3 7.7£03 66+09
Total cholesterol, mg/dl 2002 1993 181+11 1963 195+4 174101
HDL cholesterol, mg/dl 621 63=1 62+3 T0£1* 662 65+3
LDL cholesterol, mg/dl 119.8+22 1180+2.7 1060+£90 ~  112.3%x2.2% 113.8=28 979+74%
Triglycerides, mg/dl 88+4 925 64+7 T4 2% T8+ 4* 63+9
Glucose, mg/dl 911 92=1 94 %3 901 911 87+3
\?ngcak, ml/kg/min 288+05 29407 288%16 38.7+0.5% 38.7+0.8* 38.3+1.8*

GHRL: ghrelin, SBP: systolic blood pressure, DBP: diastolic blood pressure, f -stiffness: carotid f -stiffness, )
HDL.: high density lipoprotein, LDL: low density lipoprotein, VOgzeqk: peak oxygen uptake. Values are means and SE, * P<0.05
vs. each genotype in Low-Fit, T P<0.05 vs. CC and CA in High-Fit

2.6 High-FitBfs LU Low-FitBICH T3
GHRL 214C — A @5 FZEB O

High-Fit # 3 X UF Low-Fit #1247 C, GHRL
214C — A BIZTLEIM OB % L7 %, Filln,
R, 55, fhAEGEE, SBP, DBP, SHEHIR B A 7 4
7% X, HDL a L A 70— )V, $&fER, m
HEMH, VOopeax Z B IZ BV THERENDD
Lol LALLEAS, MPHRILRTF

o— )V L 'LDL 2 L A 51— VA%, High-
Fit #ICBWTCCRIBLIUCAREILD S AAE
THBEIMEEZR L2AS, Low-Fit #lIZBWTid
SHBICERZEZIIRObN o7 (R6).

3. # ¥

MTHFR 677C =T ®» TT &l X, CCE B X T”°
CTEIYDMPARELRAFA VIBENSHE T
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L. High-Fit # 3 X U Low-Fit #E D E LX)
AT 7REFICBV T TTHomMF A ES A
TAVIREPEHEZRLZ. REVATA VI,
MTHFR B2 & > THEBB LUK I ¥ By
LEbIZAF A= VRS AREND A0,
MTHEFR EIZF D 677C BT I BHR S 72 E
BEREESET L, MARESRT A ViREHH
KTBIENHEIATRS LD ke
AT A ¥ PEEE VOopea & DM 30-59 DB
B LTI BWTIIERE 2V E W) #iE
200 2 gtk (EH4EE 335 8) TIXEOM
RABOSNIA, BiE (FHER 331K T
RROLN Do VIBMENHL V. o
LI LZRBEPE LN TRV, 4K
LNV MTHFR BEFZ R X Mk E
T4 VIREORBRICHEELZVONL Lk,
MTHER 677C — T @ TT #1 (%, High-Fit # 3 &
Uf Low-Fit BEOM 5 TR EL AT A4 Y REED
BEARLTWAIZ00b5T, GHIR f A
4 7 % A%, Low-Fit # ® MTHFR 677C — T
DTTHRIZBVWTCCHBIUCTRIE Y I HH
%7 L7275 High-Fit BiZBVWTIRERBICHEE
LRERRDON 2o, FEVATA VIZ, I
HRIREED BB O, P BEARFEPE I B PL5R O 355
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