Bhik&s 1447

BT E B2 G H IR M E I ORI 28R 5
— MEAam— b (TR DT

W R e o, AW BSEC, BS |RSC, R B¢

IFYC BT 2 A TE SIS - B - AL, 2 1 B K2R A 2,
S| TR S A A RRE L A R U

B =

HREM EOEEYTEDLEMEIRL T, BELDOMFEROR N OIEHEILTWD, Lo, ZOHESERIZED

IfE B OFREE (S ) I BN ZED 0D, ZOH SN ECDFRREL T, A5, 4Rl M, IR, B

ROF M HERIFOADE, ARV A, (8) ETEEERE DT SN TODD, 3T AR T, ATRE CIEH A AR

F I Lt R TR FEFEZAT O, TR MDD B R 2 FREEL T,

HRAE EARBWBRIZB W T ARy 72 a0 T 72228 O G, BMI E 28.3 DL EOI ABFSESINEK 240

EFE | xEGEUT, DO AFFEBBAREOD T — 57030 | HRHIE S MR EORE RO, BF, FR0BR, KE

B OB R A SRR FRIEEMEND, WHXEITE 7 7 — N RITEIOME A FR L, & i+ B s 1

D27 X PCR-RFLP #:(24Y genotyping 247V >, SPSS & AW CHEZ L=,

HEER BT OIRTL, Na, K, Ca, Mg OEIEL i EOFBEZ 5 b T&ieh ol

1. BSIRAE COM WIS 25 27, AGT@Thr235Met <2, A7 GWAS HFFEICE~>T, 7Y
TN CEMEEDOHBEN RSN 8 ZRIZOWT, miiLE, KO OMOAETEEER R OBE L H bt
FhE R ENnIeh otz

2. I OWT, SRR O TR OFEED, BMI EUHEH M, YRR M= R CIEDOM A by, Bk
Tl 7/ba— U B E T | SR i o R CIE O AR BME I 28 b7z, BikC, iHEh & (R LU
MM EO M CAOMBIMEM A RO 0, o TIERERE TR,

3. kG HE WA TEREOHENINAENIEREL 2> TOBEE (T —7 1) &, R B NS H B 5
MAETHLHE (T —TTDIZ5T | W7 V—T OMEZ ST LT, 7/0—7 T ORI BMI A3 B S o7,
—HBWE, LA A= 1TOH B BRIV — BAE, FEREOBIRENGRIZZ,

4. LT WEEEE L QA E SRS AR EITEN T 7 — T, TeLAZ V—7 TR S MR O iR 5
PED T 38 2 OB ~ORE[FEDG BAZE D, EFED BMIILRIFREZR2D T, BICHMFNLETHD,

W AFTROESEEESMEICITMBE NS A F— )V MFROFEGRITIBR LS e o T, ARBFZENG, BT

JFELT, 2okl (I L C7eh) s, B CITEiE S E@ VRS,

1. B# JE A ORI (B3 RS2 M) IITE N FED HH—FFIZ

W BT EHLEMEITR DL, BELONERL EOWHEERL TORVOIZEILETHY | R
FATNBIERSIL TV D, Ll ZOMAEIIC L M JREE G THIMEDN F2ABRW AN (55 FRES M
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ELE) DI BT LAZLAFET DEVD, ZOH I
PERECDIRKE LT, BB, Flln, Pk, AL B s
DOF M FERIFO GO, ANCA [ (&) AETEEERE D%
FHNTWDED, FERIIARHTHD, ARRETILH & E
BN T e ae Rt e TR A ZTTV Y, O st
WAECDERII), @— K FREL TR IFEZ D
ADBEETDITIEEI T UL IO (BEEALTF) 23
2o

BHFZEFT CHED B TWD e AN R 7 27T A
1% BMI 7° 28.3 LA LW 4R & 235 AL, fi#ls]
OEAETEUCERE, EEEEL1T> THEL THLHIHF
TRz DT BMEFIHRENEOFEMET A
WRETRTHRT — 2 OF 15, Fx 138 NOERR
T ZRIERNTH CTH LD, SOITHTE1T>C, 2T
RUERA L | TR EIER IR BN 0| 5 1%
BT EDORAEE~=aT )V BB~ =a T VAT T 50
W EEETHD, R FTRECHIVE, TP AR E#
70y ) D BMI S 25~ 28 (. D i T B DO S INE 12
KL, ZNHOTF AR | RFRAGIZ ARG W & OV T
B BRI EE 2 TS,

2.5 &
2.1 aAR—rOBREENAEE(EARFRRTOTS
Ls, SCOP)4,5)

AR ETRBRICB W C ARy 7R a2
DH7G, BMI i 28.3 DL EDOA ARFZEBINE #) 240 4
ZED S BEUT, BEOTZOORFIGYE EBFE L
UL, 1 4R (BREARE, 1, 3, 6, 9, 12 2 A R ITEEHIE)
DRI ANFEEEIT 72 (A BE), EEFEE 3 Kot
DGR FH2 L CL BLIRED —AEIZ 1,000 2% <H<H
BT, RFHEE & Lo AR T, Fatd DHQ &

BATENT > — b B A LA ORI ZFEL AV,

[DoYIGATRAIDTRBEEZCD L TE L L
BRI | RED BEERD, B H ., FESCREF Lk
O HFEEEE BT T v T7'=200 75, ha)—i
[R% HEECHGIF D& 1T L2, XUkt B BEIZBRAA
R ARHNE . AL PRI IT T 2000, 1 [T
HIFRIEAEL R0,

2.2 TAR—XDERK

IEABFZEBINE O S AFFEBRbaIRE . K OBR%E 1~3

DT —2 0 B ARHIE S MR R A S O R (B K
RIEM, CT CHRIEL7-REENRRRG RS, b5 A 1 sl
R, MK RAER R IRRAERIR, 7T 4R 12T
VA, = —RETIEECES &, KRS
ARG T BT, T —H_X—A%AEk LT,
2. 3 B FERMEN

217350 DNA FERUEF T4 40 QlAamp DNA
blood kit & VN TITo72, 246D DNA 27 /L e LT,
e I BE 3 AR 1 D SR A AT L7z, W o 5 i1
PCR-RFLP 7£% V>, DNA band DI, BEERERT
MultiNA (ZXD, A7 aF v 7 EXUKENEIZ T T T
%34, BIEIZIZ 35 Wi 70 2O & TL TS

5)

2.4 T—RIRDAVE

fEMTIZ, SPSS T —H_X—2&AERLL T, Eix T RIL,
I ABHAERF DT —2 . R OBEA 1~3 % D7 (DT
BER) LD MBI D, B, FRBFR KEM
5y DB EE T A FL & FE L E M) & (Diet History
Questionnaire, DHQ) 976, BATENOEH )13 HECAEAT
B — DD — 2% 15, SPSS & VT AR HI L
7=

DHQ 1%, HARANRAZ G REL, W 1 AHORE
TEZEREMICTHRDTDOEMEBELL A KBIZk-
TERINIZHOT, BYEBBEEEME O, &
ITENCRT ARG & 72 400 L EOE RS RERK S
A, 149 FORALIBS IO 30 FELL EORFERIZONTD
HeE B HE T 5FNTED 9,

WHARITE T 7 —NX, BARARAZGEL, &
ITENCHE |25 22RO T AR T 5= D E Y
RELUTHEDBIZE S THERESNT, MENEE T LRI
Akl AT 77 ML CRATEI O N A2 %8l
AINZEHM AN CED 7,

B2 X7 — O KR ED M Z R T 5720
W /a7 T T IV — I BTSRRI 228,
FRC MDA TN T, BN HLE b WVE
BIE B NFRCATIV—IZ A TLEI=D, AV T D
H 73— 43R R T D (Table 5)

2.5 MREDNELFBERE~DEE

RSUN' 3 3F =P A SNINAESUN b N F =2

L) W7y =7 MEIC | ENLRERE - SR B ET O MR
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BaRBLOEARAFHMELE B DOREL ST, BE
TR TIY | EI=TEN ) A S TR
T AMGERFEST ) [ F IR 7E 12 BT AR PRI S | 28 5F L C
1To TN,

3. EMHER
3. 1 SIMERES RO

e A 7a ik~ 225 25 (SCOP) ZIANT, 7oA
T )= % (AGT@Thr235Met, 15699) . &Y E
hret. GB. & ¥ZX-T, W77 N TEMEEDOFEBEA
RS2 8 4 (ATP2B1@rs17249754, FL@rs633185,
JAG1@rs1327235, CYP17A1@rs11191548, CYP1Al@r
1378942, NPR3@rs1173771, FGF5@rs1458038, PLEK

Tablel: Correlation of various parameters with blood pressure.

HA@rs381815) Zfi##HTL 7=, MTHFR-NPPB@rs17367504,
MOV 10@rs2932538 Z5 (2 DOW I T V7 ATl E:
DOBFHAAH FE TR 28, GNAS-EDN3@rs6015450 1%
W77 NTEMLELDT — 23720 (not available) 72
%, FURIN-FES@rs2521501 1 H AR AN DSEFE A/ NSV (M
AF=0.06) 720, fffr a2 7=,
3. 2 MEIZEEET A F DT

NS, BRI DFEFERE & ML L O B % [l 53 4T
WZEVRRH L= (Table 1), A% —Y VR AZT ¢ % 10%
BT L TUOZRNAS, SCOP (AW T (FFZEBRAARE D
F—2%A ) | BRSO T, AR SRR I o
M CADOMBE (r=-0.280, p=0.002) . JE¥#E (BMI) SIY
M, LR M E O CIEOFB (ZhEih r=

All men (n=115) All women (n=116)
Correlation with SBP Correlation with DBP Correlation with SBP Correlation with DBP

PO puiie PSS paae PSS pane PEOSNS g
Age (years) 0.059 0.538 0.058 0540 0.021 0823 -0.280 0.002
BMI (kg/m®) 0.155 0.100 0.072 0448 0.195 0.036 0.261 0.005
< Plasma biochemical parameters >
C-reactive protein (mg/dL) 0.125 0.187 0.017 0859 0.058 0534 0.054 0562
Creatinin (mg/dL) -0.084 0.375 0.043 0654 0.068 0468 -0.037 0691
Creatinine clearance 0.115 0.224 0.075 0427 0.157 0.092* 0.229 0.013
Urea Nitrogen-BUN (mg/dL) -0.169 0.073* 0.081 0393 0.087 0352 -0.161 0.085*
Bun/Creatinin ratio -0.125 0.186 0.075 0432 0019 0843 -0.097 0300
Uric Add (mg/dL) 0058 0.540 0.101 0288 0.200 0.031 0.131 0.163
eGFR (mL/min/1.73 nf) 0077 0.416 0.015 0878 0.088 0349 0.071 0450
Sodium (mEq/L) 0017 0.860 0.048 0612 0.138 0.139 -0.173 0.064*
Potassium (mEq/L) -0.043 0.650 0.036 0.709 0.099 0291 -0.027 0.777
Chlorine (mEq/L) -0011 0.908 0051 0588 0.142 0.129 -0.086 0361
Caldium (mg/dL) -0077 0417 0.105 0268 0.055 0560 -0.021 0823
Phosphorus (mg/dL) -0.069 0.466 0.075 0432 0.064 0497 -0.170 0.069*
< Physical activity >
Number of steps -0.169 0.079* 0.127 0.189 0032 0732 -0.071 0450
<DHQ >
Total food intake (g/day) 0077 0.418 0.016 0.869 0.030 0.748 0.004 0968
Energy (kcal /day) 0.062 0.514 0.060 0527 0027 0.775 -0.021 0821
Protein (g/day) 0.025 0.793 0.127 0.181 0.047 0617 -0.044 0639
Fat (g/day) 0.042 0.658 0.069 0468 0.068 0471 -0.013 0.889
Carbohydrate (g/day) -0.037 0.700 0.162 0.087* 0.006 0952 -0.013 0892
Total fatty Acid (g/day) 0.048 0.617 0.067 0482 0078 0405 -0.017 0857
Saturated fatty acid (g/day) 0.083 0.380 0.057 0548 0.091 0331 -0.045 0635
Monounsaturated fatty add (g/day) 0.025 0.797 0.072 0448 0076 0416 -0.009 0922
Polyunsaturated fatty (g/day) 0.035 0.715 0.059 0532 0.065 0491 -0.003 0977
n-3 fatty acid (g/day) 0.045 0.638 0.045 0636 -0.090 0335 -0.060 0519
n-6 fatty acid (g/day) 0.035 0.713 0.062 0512 0053 0573 0.016 0864
Total cholesterol (mg/day) 0070 0.462 0.068 0477 0.041 0.661 0.004 0967
Alcoholicbeverage (g/day) 0.158 0.096* 0.182 0.053* 0.055 0560 -0.091 0331
Sodium (mg/day) 0.040 0.671 0.044 0.643 0.010 0915 0.028 0.763
Potassium (mg/day) 0.082 0.387 0.033 0.731 0.066 0481 -0.067 0477
Caldum (mg/day) 0.136 0.150 0.018 0.850 0.112 0229 -0.073 0436
Magnesium (mg/day) 0075 0.431 0.052 0581 0.056 0553 -0.051 0583

p<0.05 (inbald), p <0.1%.
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0.195, p=0.036; r=0.261, p=0.005) 23 LOHI7=23, I
BEYETITE) T2, MO Na, K Ll EOMBITEMET
VIR S A2 o723, 2ot T A Na SHEFER )£ o
M CAOMBHMET (r=-0.173, p=0.064) X577, B
HEREICBE 2P AL £ DM BT BRI, ZetETITR
Fe LAGHE 9 1L FE D ] CIE O AHES (r=0.200, p=0.031) , 7
VT F =707 T AR E O M CIEOA R (r=
0.229, p=0.013) 22 E R b7z,

HEE) & () SMEOFHBIZ DWW TIE, BT, A3k
CIE 1 = o0 [ TR O FEBIE T (r=-0.169, p=0.079)
DRSNS, M CIIAE Tlhemolz,

DHQ (ZHSW TR S & EE, 52k /0 OB EL
L MEOFRIIZ OV TCIE (Table 1) . JBSE B EICHOWT,
7 N — AR EIGRE T SRR MO CIED
FERAME R (- r=0.158, p=0.096; r=0.182, p=
0.053) N b7z, DHQ ([ZHSWCEHEN =& o
Na, K, Ca, Mg OfERELE MEDFEICSWTIE, B
OB TERD T,

I, 9 ZRILIE, 2O AEIEE IEREEEORM
A BRI ANOVAREIZ IR L7- (Table 2 A, b)
ICHE I | JETR B L AE B A R -2 2 T T FR L
D3oT-y BRI ZCPED | 2 CYP1A1@rs1378942 (2 AT,
PRAEHIM TS, JR#EZEFE (BUN) , BUN/ZL T F =t
CRP 7L BHEREDT AL OB BRI VIZAY, Zhudd
BOUARTE (A/A) DD E D,

3.3 BRI ME. FRIUHOITIL—THRITE E
EFZELEOMEF

MU MEANE ek = A —b |, HFZEBI AR D7y
BB L HE I £ O BIRATH BT L7222 A 2fg ik
DA 2> 7 (Figure 1), M/ EIREOHEINI
MERFELRHS TOBEE (T —T 1) &, I 55 18
& NOE EICEMTEIZ > TOWARE(Z L —7 1) T
D, FAEIL, 9 ZRERFEMET —4 | BIKT —4.,
MIRAEACER T — 2 L OFEBIMNT (2 TME, KON t
BE) Z1T->C. 7N —7 1L OFEEHLCTHZE
BT,

TN—7"1 & OFEIZOWTIX, Z/b—7 1T O
BPEIZANT, oL 27 m— L s @y ME R (70—
7°1,200.67+21.93: 11, 209.11 +33.07, p=0.087) {28 D A3,
CT TAEY Ui mAE ). TR T HERG g ) O

BIEIXT LA A—TTOHBE, Fo, 70— 1T D
RS ZC ML AT, BMI S EIZ @ (7 v—71, 30.31
+2.87: 11, 31.54+3.08, p=0.032 ) (Table 3),

T N—TTEMITIAT S 9 ZRIDIRO D72\, 42 Tk
EEATHTZ0, BRERLLDIIMEN 7= (Table 4)

3. 4 ENRBRZHEICRTIBEFTTEOEY

T N—7"1E N O/FEREIZ OV T (Table 3) | £
PECIHIERENH EVEDRNDIH LT, BT, &
ML ¥— EAE BEREHEZOEE T/ L —
T 1ITOERENAEICSE )T, BRTRLF — (77—
71, 2845+ 875 keal: I, 2581+ 677 keal, p=0.078) . & H
B (7 —71,103.3+33.6 g: I, 88.8+24.1 g, p=0.009) .

BE (7 v—71, 84.06+37.68 g: 11, 67.85+25.66 g, p=
0.008) .,

RHEXBITE T 7 — R TliE, ©LAIMEDER N L
— 7" TCE RS MERE) OIET D I 3 EL T OB RIS
XL T, A7 (BFE) A EIZE -7 (Table 5),
QIO BIE—ME AN LR A K720 | (7 —T ],
2.84+1.014; Z/v—7 11, 2.14%+1.069, p=0.001) . Q15
ML) (0 —T71,2.6711.107; ZV—F11,2.25
+1.049, p=0.042) . Q20 HWHDIZH M2 (Z—
71, 2.23+£1.086; Z/—7 11, 1.73+0.963, p=0.012) .
Q36 B ANELIFIZ L OITIESR N R E E e (7
J—7"1, 238+1.054; 7/ —7 11, 1.96£0.981, p=
0.036) . ZDfth, Q8. Q12, Q17, Q24, Q27. Q31. Q34,
Q47 12OV Th, 71— 1 DI B D AT A3, 11 O
ENLDE M BT,

7 NV—7" 1 ORGSR TH B S T2ZhbDE
MBI BT, 7T —431 %1758, C1I &
FNE] (F—T1, 18.05+4.397; Z/L—7 11, 16.18*
4710, p=0.031) DI NHE Th-7=(Table 5), 7 /L —
71 & 1 DR BMED BMI IZ[FEFLE (Table 3) 220D T,
[BUBRAE 22 (Q15) I THESZWE O & (Q17) 14D
7 N—7"1 DB O BFHNEDS, 70— 11 O i
BHIVKMIETHLZEEFIEL TODEEICH B XD,
VB CODINRHTHD,

Flo—FI, TRELTHRAARNIIAR T | E0)
DOWBHDHN, QAN TN T3t § 2 R I
N—T1E N THEZNE) ST,
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Fig. 1. Relationship of systolic blood pressure with sodium intake

Table3: Satistic deviations between group I and group II. (Plasma biochemical parameters and DHQ)

All men

All women

group I (n=59)

group II (n=54)

group I (n=48)

group I (n=68)

Mean + SD Mean + SD p-value Mean + SD Mean + SD p-value
Age (years) 52.88 + 6.273 53.57 + 7.006 0.580 5450 + 6.178 54.44 + 6.657 0.962
BMI (kg/ni) 3036 + 3.95 3040 + 291 0.948 3031 + 2.87 31.54 + 3.09 0.032
Body Fat percentage (%) 29.12 + 448 28.96 + 4.59 0.846 40.00 + 4.86 40.80 + 5.22 0.405
Waist circumference (cm) 101.31 + 9.88 101.37 + 6.97 0.972 102.60 + 8.49 104.03 + 7.67 0.347
Total fat area (cm®) 417.81 + 147.10 40441 + 11425 0.592 456.07 + 104.50 470.60 + 101.97 0.456
Subcutaneous fat area (cm?) 261.77 + 115.79 241.80 + 79.74 0.292 327.60 + 86.33 341.58 + 85.12 0.388
Visceral fat area (cm?) 156.04 + 51.75 162.61 + 58.08 0.526 12847 + 44.65 129.02 + 45.89 0.948
Total cholesterol (mg/dL) 200.07 + 21.93 209.11 + 33.07 0.093* 216.08 + 3831 21541 + 40.80 0.929
HDL cholesterol (mg/dL) 50.10 + 8.58 49.89 + 10.78 0.907 55.13 + 11.60 56.01 + 11.64 0.685
LDL cholesterol (mg/dL) 11797 + 2236 123.41 + 3449 0.327 13292 + 33.17 129.57 + 35.18 0.607
Triacylglycerol (mg/dL) 169.61 + 138.10 179.24 + 98.71 0.673 14035 + 62.21 149.15 + 84.05 0.540
HbAlc (%) 568 + 0.72 596 + 1.19 0.132 592 + 1.14 588 + 1.16 0.858
Fasting glucose (mg/DL) 108.47 + 18.70 11491 + 30.12 0.171 111.08 + 22.83 113.31 + 29.37 0.661
C-peptide (ng/mL) 290 + 134 274 + 1.09 0.487 2.55 + 0.77 245 + 078 0.491
Free fatty acids (mEq/L) 0.50 + 0.19 0.50 + 0.18 0.947 0.55 + 0.22 0.58 + 0.21 0.382
Leptin (ng/mL) 828 + 641 772 + 4.16 0.586 20.76 + 9.89 21.04 + 11.20 0.888
TNF-a (pg/mL) 1.79 + 4.03 1.23 + 0.52 0.313 1.16 + 0.37 124 + 048 0.298
Adiponectin (ng/mL) 291 + 1.87 262 + 1.71 0.389 571 + 3.00 525 + 3.14 0.432
Insulin (uIU/mL) 13.03 + 11.95 10.82 + 7.18 0.231 11.11 £ 5.56 10.67 + 4.94 0.652
C-reactive protein 0.14 £ 0.17 0.17 + 0.14 0.377 0.16 + 0.15 0.19 + 0.20 0.523
Creatinin (mg/dL) 0.86 + 0.12 089 + 0.14 0.157 0.66 + 0.11 0.66 + 0.12 0.768
Total protein (g/dL) 737 £ 035 736 + 035 0.794 749 + 037 7.50 + 037 0.824
Albumin (g/dL) 456 + 0.21 450 + 0.20 0.167 449 + 0.27 4.50 + 0.26 0.790
Urea Nitrogen-BUN (mg/dL) 1493 + 3.64 14.80 + 3.29 0.836 1473 + 4.81 14.18 + 3.46 0.473
Uric Acid (mg/dL) 6.46 + 1.24 6.71 + 1.36 0.312 514 + 1.01 541 + 1.05 0.170
Sodium (mEq/L) 14275 + 1.64 142.89 + 1.67 0.646 14294 + 2.17 142.65 + 1.79 0.433
Potassium (mEq/L) 432 + 028 432 + 035 0.953 432 + 032 427 + 036 0.467
Chlorine (mEq/L) 10497 + 1.76 10474 + 1.78 0.501 105.19 + 2.25 104.65 + 1.63 0.136
Calcium (mg/dL) 9.53 + 028 9.45 + 0.27 0.155 9.61 + 0.37 9.54 + 0.29 0.286
Phosphorus (mg/dL) 323 + 041 321 + 046 0.832 359 + 037 344 + 047 0.065*
Creatinine clearance (mL/min) 12539 + 33.12 119.07 + 2598 0.264 115.92 + 27.53 120.61 + 29.53 0.389
Bun/Creatinin ratio 17.66 + 4.77 16.76 + 3.35 0.254 22.64 + 7.57 22.10 + 6.02 0.674
e¢GFR 7550 £ 12.16 7242 £ 12.49 0.187 74.04 + 1441 75.01 + 1443 0.723
<DHQ>
Total food intake (g/day) 4096.16 + 1155.46 3737.38 + 1164.92 0.103 3408.80 + 1049.79 3402.82 + 118546 0.978
Energy (kcal /day) 2845.13 + 875.24 258195 + 67720  0.078* 2190.81 + 814.95 223530 + 832.38 0.775
Protein (g/day) 103.35 + 33.59 88.82 + 24.13 0.010 8543 + 29.29 85.10 + 32.04 0.954
Fat (g/day) 84.06 + 37.68 67.85 + 25.66 0.008 71.18 + 40.08 70.64 + 35.74 0.940
Carbohydrate (g/day) 355.66 + 11091 333.16 + 91.27 0.244 296.68 + 99.22 305.39 + 107.57 0.659
Total cholesterol (mg/day) 459.98 + 183.89 397.81 + 17824  0.071* 365.28 + 173.23 35740 + 176.76 0.812
Alcoholic beverage (g/day) 30.15 £ 50.59 3547 + 38.64 0.533 140 + 3.42 3.14 + 7.08 0.082*
Sodium (mg/day) 6053.64 + 2187.64 4884.57 + 1520.69  0.001 5544.78 + 2464.34 5416.41 + 228145 0.773
Potassium (mg/day) 3509.16 + 931.98 3145.67 + 894.08 0.037 3254.17 + 1361.32 3211.57 + 115220 0.856
Calcium (mg/day) 905.83 + 23749 908.32 + 287.63 0.960 957.46 + 350.88 929.35 + 289.62 0.638
Magnesium (mg/day) 37746 + 96.76 34148 + 10049  0.055* 33243 + 123.15 331.11 + 11898 0.954

Values are mean = SD.

p-values are given by Student's t-test between group I and group I, and p < 0.05 (in bold), p < 0.1*.
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Table 4: Satistic deviations between group I and group II . (Hypertensive SNPs)

group I (n=107)

group I (n=122)

ATP2B1(@rs17249754 G/IG G/A AJA GIG G/A A/A p-value
44 46 17 53 53 16 0.827
FL@rs633185 G/G G/C c/iC G/G G/C cic
32 55 20 39 65 18 0.723
JAG@rs1327235 G/G G/A A/A G/G G/A A/A
27 51 29 24 62 36 0.600
CYP17A1@rs11191548 T/T T/C c/c T/T T/C c/ic
55 40 12 57 56 9 0.340
CYPIAI@rs1378942 c/ie C/A A/A cic C/A A/A
62 41 4 76 43 3 0.729
NPR3@rs1173771 G/IG G/A A/A G/G G/A A/A
39 53 15 40 62 20 0.798
FGF5@rs1458038 c/c C/IT T/T c/c C/T T
48 49 10 61 54 7 0.510
PLEKHA7@rs381815 c/ic o T cic T /T
72 32 3 80 35 7 0.555
AGT@Thr235Met Thr/Thr Thr/Met Met/Met Thr/Thr Thr/Met Met/Met
68 38 1 79 39 4 0.436
P-values are given by the chi-square test between group I and group II.
Table5: Satistic deviations between group I and group II. (Eating behavior)
All men All women
group T group II group I group I
Sakata's questionaire on cating behavior. Mean + SD Mean + SD p-value Mean + SD Mean + SD p-value
Q.1 I often have snacks at midnight. 1.54 + 0.847 1.51 £ 0.690 0.813 1.58 + 0.835 1.56 + 0.794 0.909
Q.2 I'am not an early riser, because I sit up late at night. 1.47 + 0.868 1.54 + 0.953 0.718 1.80 + 1.069 1.65 + 0.984 0.440
Q.3 I don't have meals regularly. 1.98 = 1.044 2.05 = 1.052 0.719 1.78 £ 0.932 2.08 £ 1.050 0.118
Q.4 T often have snacks between three meals. 1.91 + 0931 1.71 + 0.786 0.215 2.39 + 0.837 235 + 0818 0.829
Q.5 I don't have enough time to for having leisurely meals. 207 + 1.223 1.93 + 0.970 0.496 228 £ 1.126 1.86 = 1.037 0.041
Q.6 I'have supper late at night. 230 + 1.239 211 + 1.155 0.398 2.06 + 1.162 1.97 + 1.054 0.659
Q.7 I.don't have breakfast. 1.18 = 0.571 1.25 = 0.645 0.493 1.44 £ 0812 1.35 £ 0.668 0.507
Q.8 I'm often told I eat a lot. 237 + 1175 2.02 + 0.871 0.075* 2.28 £ 1.031 221 £ 1.000 0.722
Q.9 Even after a full meal, I still can eat my favorite food. 2.70 £ 1.034 236 £ 1.069 0.084* 2.78 + 0975 2.83 £ 0.993 0.785
Q.10 I don't feel I ate enough until my stomach distends. 2.84 + 1.014 2.14 + 1.069 0.001 247 £ 1157 2.65 £ 1.110 0.410
Q.11 I'regret for having eaten a lot. 237 £ 0993 232 + 1.029 0.805 2.80 £ 1.050 2.86 + 1.122 0.756
Q.12 I can’t sleep when I feel hungry. 1.89 = 1.064 1.55 = 0.807 0.058* 1.49 £ 0.820 1.64 £ 0.905 0.374
Q.13 T think about my next meal right after I finish a meal. 1.37 + 0.747 1.38 + 0.733 0.924 1.39 + 0.702 127 + 0.570 0310
Q.14 T often cat snacks. 1.67 = 0.852 1.61 = 0.779 0.699 1.62 £ 0.725 1.38 £ 0.548 0.053*
Q.15 I like strong taste. 2.67 = 1.107 225 = 1.049 0.042 1.92 £ 0.944 1.97 £ 1.067 0.795
Q.16 I often eat fast food like hamburgers. 1.46 + 0.734 1.38 + 0.648 0.535 1.44 £ 0.733 1.26 £ 0474 0.129
Q.17 I like greasy food. 289 + 0.958 255 + 1.008 0.068* 2.08 + 0.944 221 + 1.031 0.480
Q.181 like noodles. 2.82 + 1.182 2.82 + 1.064 0.988 226 + 1.065 220 + 0.922 0.747
Q.19 I often eat sweet buns. 1.96 + 0.886 1.78 + 0.854 0.268 2.08 + 0.954 191 + 0.886 0315
Q.20 I'love sweets. 223 + 1.086 1.73 + 0.963 0.012 2.18 + 1.044 232 + 1.055 0.484
Q.21 I eat up food so that nothing will be left over. 270 £ 1.111 238 + 1.037 0.116 2.54 + 0.930 2.59 + 0.992 0.779
Q.22 I can't help eating when I am irritated or have worries on my mind. 1.82 + 1.037 1.68 + 0.897 0.426 2.02 + 1.059 2.12 + 1.000 0.600
Q.23 T always keep food around. 137 £ 0.747 1.25 + 0.580 0.349 1.86 + 1.030 1.76 + 0.878 0.565
Q.24 I tend to eat when I see others eating. 2.04 + 0.963 1.73 + 0.751 0.065* 2.24 £ 1.041 2.18 + 0.893 0.747
Q.25 I'tend to eat fruit and sweets whenever I see them. 239 = 1.082 209 + 0996  0.132 251 + 1.019 255 + 0980  0.855
Q.26 L always gain weight whenever I take long holidays. 2.44 £ 1.150 232 + 1.130 0.586 231 + 1.025 227 + 1.031 0.864
Q.27 I 'tend to eat anything when I have nothing to do. 1.96 + 1.017 1.66 + 0.745 0.073* 2.08 + 0.997 2.03 + 0928 0.777
Q.28 I think I am more likely to gain weight than others. 3.33 + 0932 3.24 + 0.962 0.589 3.38 + 0.780 3.55 + 0.683 0.227
Q.29 I think I gain weight on even drinking water. 2.63 + 1.263 255 + 1235 0.741 3.02 £ 0958 3.05 £ 1110 0.895
Q.30 I eat a meal fast. 3.32 + 0948 3.09 + 0978 0.214 3.14 + 0.948 3.09 + 1.092 0.800
Q.31 I put food into my mouth one right after another. 298 + 1.061 2.64 + 1.052 0.090* 244 + 1110 255 + 1.010 0.595
Q.32 I don't chew well. 2.77 + 1.000 275 + 0.858 0.901 2.74 + 1.065 2.55 + 0.995 0314
Q.33 I stuff my mouth full of food. 2,12 + 1.151 202 + 1.114 0.626 1.48 + 0.789 1.56 + 0.825 0.596
Q.34 I tend to order more than I can eat when eating out or having food delivered. 2.54 + 1.103 2.18 + 0.983 0.070* 1.65 £ 0.903 171 £ 0.924 0.733
Q.35 I can't help buying more food than necessary. 236 + 1.069 218 + 1.046 0.374 226 + 1.065 245 + 1.112 0.344
Q.36 I can't help cooking more than enough. 2.38 + 1.054 1.96 £ 0.981 0.036 2.14 £ 1.030 2.56 £ 0.963 0.026
Q.37 I'suppose I gain weight because I like sweets. 225 £ 1272 2.04 = 1.175 0.364 240 £ 1.245 2.85 £ 1.176 0.052*
Q.38 I often buy groceries at the convenience stores. 2,05 £ 1.007 1.95 = 1.026 0.578 1.59 + 0.934 1.74 = 0.771 0.346
Q.39 I take the most luxurious and richest meal in the evening. 291 + 1.005 2.64 + 1.257 0211 278 + 1.148 274 £ 1.027 0.853
Q.40 I gain weight because I do not have sufficient physical activity. 3.26 = 0973 332 + 0.897 0.741 327 + 0995 341 + 0877 0413
Q.41 I'am uncomfortable unless I stock enough food in the refrigerator. 1.52 + 0.853 1.43 £ 0.759 0.560 1.76 + 1.041 195 + 1.195 0.361
Q.42 When I find something look tasty at the grocery store, I buy it haphazardly. 246 + 1.053 227 £ 1053 0344 256 + 1.033 285 + 1011 0.135
Q.43 T often drink beer. 205 + 1.171 2.14 + 1.197 0.686 136 + 0.875 132 + 0.788 0.788
Q.44 T am not satisfied when not many dishes are served at dinner. 228 + 1.098 2.04 + 1.061 0.230 1.70 + 1.055 191 + 1.003 0.279
Q.45 I don’t have a feeling of fullness or hunger. 133 + 0.690 121 + 0494 0.294 116 + 0.472 129 £ 0.602 0216
Q.46 I have many social occasions to cat. 1.77 + 0.945 1.80 £ 0.942 0.859 1.62 £ 0.725 1.69 £ 0.727 0.598
Q.47 I can't loose my weight even I don't eat so much. 1.89 = 1.056 227 £ 1.104  0.069* 238 + 1.123 202 + 1.091 0.083*
Q.48 T often don't feel hungry before meals. 1.70 = 0.886 1.49 = 0.791 0.187 1.80 + 0.841 1.62 £ 0.804 0.247
Q.49 I eat meat a lot. 2.16 + 1.005 1.95 + 0.942 0.247 1.62 + 0.967 1.52 £+ 0.759 0.566
Q.50 T gain weight because I lie down soon after meal. 2.55 + 1.102 239 + 1171 0.481 2.58 + 1.162 245 + 1287 0.566
Q.51 I'have lots of occasions to attend dinner and drinking parties. 1.98 + 1.172 191 + 1.005 0.723 132 + 0.621 130 + 0.525 0.830
Q.52 1 get irritated when I’'m hungry. 1.75 + 0.872 1.59 + 0.733 0.279 1.46 + 0.706 1.53 + 0.789 0.620
Q.53 I eat well even if I have a cold. 2.63 £ 1.159 221 + 1.187 0.061* 2.18 + 1.131 226 + 1.012 0.713
Q.54 I eat more western food than Japanese food. 1.65 + 0.954 1.48 £ 0.660 0.281 1.46 + 0.762 1.47 + 0.808 0.948
Q.55 1 often eat out and have food delivered. 1.72 = 0.881 1.48 + 0.953 0.172 1.40 + 0.728 1.45 + 0.727 0.690
Total points 119.88 + 24.914 112.55 &+ 22206 0.102 114.06 + 20.686 114.50 + 22.299 0.914
C1 Perception of constitution and weight (Q.28, Q.29, Q.37, Q.40, Q.50, Q.53) 18.46 + 4.306 18.13 + 3.608 0.659 16.98 + 3.248 17.32 + 3.513 0.597
C2 Motivation for eating (Q.9, Q.21, Q.24, Q.34, Q.35, Q.36, Q.42, Q.44, Q.46) 2239 + 6.630 2045 + 5824 0.102 20.56 + 5265 19.95 + 5.540 0.553
C3 Eating as diversion (Q.22, Q.23,Q.27, Q.41) 6.72 £ 2.469 6.21 + 2294 0.263 7.82 £ 2981 7.53 £ 2.889 0.599
C4 Feeling of fullness and hunger (Q.10, Q.11, Q.12, Q.45, Q.48, Q.52) 8.58 + 2.563 8.02 + 2.994 0.287 11.06 + 2.810 1120 + 3.202 0.810
C5 Bad cating habits (Q.8, Q.30, Q.31,Q.32,Q.33) 13.11 + 4.241 13.02 + 3.656 0.907 11.90 + 3.177 1191 + 3.822 0.989
C6 Contents of meals (Q.16, Q.17, Q.18,Q.19, Q.38, Q.49, Q.55) 18.05 + 4.397 16.18 = 4.710 0.031 12.12 + 3.299 12.77 + 3.378 0.300
C7 Unsteady eating pattern (Q.1, Q.2,Q.3,Q.4,Q.6,Q.7,Q.26, Q.39) 17.26 = 5.198 16.18 + 4.621 0.244 16.10 + 3.732 15.88 + 4.263 0.771

Values are mean £ SD.
p-values are given by Student's t-test between group T and group IT, and p < 0.05 (in bold), p < 0.1%.
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Summary

In lots of studies and statistics, it is pointed that blood pressure rises substantially in response to excessive
sodium intake. However, this response differs individually; for majority of the hypertensive people, who do not
take much salt from food, decreasing dietary salt or even the diuretic treatment does not ameliorate their blood
pressure. This salt-insensitivity seems to depend on heredity (mainly genetic polymorphisms), age, sex, obesity,
renal defects, diabetic complications, stress and/or (dietary) habit, but the details remain unknown.

Here, we analysed hypertension gene polymorphisms (SNPs) in obese Japanese individuals and studied the
correlation with hypertension and other metabolic syndromes. We recruited 235 subjects (BMI > 28.3) from
individuals undergoing periodic medical check-up at Saku Central Hospital (called “Saku Control Obesity
Program, SCOP”). We genotyped Angiotensinogen SNPs and 8 SNPs suggested by Ehret.GB et al. to be related
to hypertension (ATP2BI1 rs17249754, FL rs633185, JAGI rs1327235, CYP17Al1 rs11191548, CYPI1Al
151378942, NPR3 rs1173771, FGF5 rs1458038, PLEKHA rs381815) using PCR-RFLP method. Associations
between these SNPs and clinical parameters were investigated, but significant remarks were scarcely found.

We searched after other factors related to hypertension in clinical parameters, dietary intakes and dietary
habits. The association evidently differed between men and women. In women, age and obesity were
significantly associated to both of systolic blood pressure (SBP) and diastolic B. P. (DBP). In men, alcoholic
beverage intake was weakly associated to both of SBP and DBP. In addition, number of steps was weakly
associated to SBP. And our research gave any positive results about the association of salt intake with

hypertension. We need additional study to reconfirm these results.
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