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Salt Intake Behavior and Blood Pressure:
the effect of taste sensitivity and preference
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Abstract

The litetature suggested that a small reduction in overall blood pressure can have a large effect on overall prevalence of
hypertension, and therefore, the affect of taste preferences of the population on salt intake should be considered for long-term
biood pressure intervention programs.

The purpose of this study is to investigate the influence of salt taste preference and salt taste sensitivity on salt intake behavior
as risk factors for high blood pressure. We collected information on blood pressure, diet and lifestyle behaviors, salt taste
preference and salt taste sensitivity from 540 respondents from Suseo-dong, Seoul. Salt taste sensitivity was assessed by
administering a 1% NaCl solution to the subject's tongue and measuring the perceived intensity on 10 level scale. Salt intake
behavior was classified into 3 categories: frequency of high-sodium foods, practice of salt-reducing behavior and frequency of
vegetable and fruit intake.

Salt taste preference showed a significant relation to the subjects’ blood pressure, i.e. subjects with a higher salt preference had
higher blood pressure. Salt taste sensitivity did not show a significant relation to blood pressure. However, there was a positive
correlation between salt taste preference and salt taste sensitivity.

Among the 3 indicators used to measure salt intake behavior, the practice of saltreducing behavior remained significantly
correlated to blood pressure. Moreover, salt-reducing behavior and salt taste preference showed a significant correlation, i.e. peopie
who do not like salty foods tend to practice more salt-reducing behavior, leading to reduced levels in blood pressure.

In a population, a small reduction in overall blood pressure can have large effects in overall prevalence of hypertension, in
contrast to clinical studies where achievement of an individual’s normal blood pressure is emphasized. Therefore, taste preference
of the population should be considered for long-termn blood pressure intervention programs.

Key Words : salt taste preference, sait taste sensitivity, salt intake, hypertension
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= AF %Y SV Aoz P4 F5ARve Aol
delEo A Qle 7}+-H(Dahl & Love, 1947; Dahl &
Love, 1947; Stamler et al, 1991; Freedman & Petitti, 2001),
7i91e] datell viAe 27 4A9 Ade A9 44 F#
&40] weh theA vhehdti(Weinberger & Fineberg,
1991; Luft et al, 1991; Tuck, 1991; =F€], 1999).

2% A7 Yl viRe 9] Aivid ga2v
g &7 4HAFS F2ToezN €S RF5c i
= tE7 yepdt}(Weinberger et al, 1986; Sullivan &
Rutts, 1988; Weinberger, 1996; Midgley et al, 1996;
Culter et al, 1997; Sacks et al, 2001; He et al, 2004).
A Ao viAe Y A3 Ade vEEA Jdehd
Arh, AA QT AGS AR e 95rEed By
Me fougt 257} ok A7EDG A4 g7 ol
2mmHg 33139, 2EY AH&L 17% #4389, 43
AFL 6% F2EI, MEFL 15% FLde Aoz o
e, BAgEH ez Z 97} glti(Cook et al, 1995).

Aute] i N5 FF2 A7t A E5FolH, 71
A% P g2 S Sk 2yt A A |
shet A4 A9 AH A% Wt dig I3 glo
o, 94z} AT wE AG94HF ¢ g #4
© A3 4AYEo 9A @u(Panghorn & Pecore,
1982, A7 2], 1983; Mattes, 1984; Shepherd et al,
1984; Murphy, 1986; Murphy, 1989; Schiffman, 1993;
Zallen, 1990; 1A=, 1992; 7123 9], 1993; 7127, 1994,
Drewnowski, 1996; Mattes, 1997; 25274, 1997).

gt Bt 9= FAC dexe, AdgEl
A4 ¥ B nEGdTEY gy UAg Al e
sen, 538 a¥shde] 7 1T A= yud &
T 37k YrHZumkley et al, 1987).

HER AL UE ddide =98 4o H4H =
Atz £33 vl o YEF dFc A94Fo4
NFHE RE A =HAE g5 A8 AHr
A He A¢E2 ERE FEus SUEL I5de
24 7HE 932 ¥ 3R 243, 23, 253, 3
7 55 ARREY e fEvE e JUEF A
HAF F 728%c & EFv) A& A Aot
FMz e, 1987), dhtyg oz JEFY F 4TS
4 AgEA EA%e THL AT S48 A%y
FIHom EHde Aoz g8 ot o WEL
AA 2 FP37] oS oHY] e FHgol FA A
o F UEF 4TS F4%7] A dHes 4A3L
¢ FAT & F UEF FHeE F UEF AAY
S F4%e Aol st I AREE AES
S AT AAZEH 2447 £2¥E FHTUE 3L

o2 ofe]f dolv}. mEtA A7 AFAFS HEr] 4
& A A AA A A7 dEm AAE AAE
o fElvd AHEEY A5 43T AE ARE de
WS AHEEE Ao Hddti(HE 4, 1997).

¥ ATe dHEY 7 FBdA Z¥Y s A
AT W Bt FAsS] Pue 5HL ey & e
78E QAbEe TS Adsung Hgon, =3
DEY) H40] € + Y& £F 4AS #dY 439
A4 V=) A g JEE 2 Ug=std #AE
Mgl A
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£ 9AR 34 DEYG ABL VL BAE AIY,
4944 Ud, #% HET, B A2 F2 A2
ool gt 52He e ek

Ao Zolshe AEE AL Lo, ‘AW, ‘M
¥, ‘Folal, ‘AL FohY 59 Axe WIAES &
Ak

2 A% ¥g=

Aute] 3 UREE 1% NaCl 4894 thste] 54
L7E AxE Pk 1% NaCl 489 0.5mL-1mL
7VEE 188 FA7E ARESte] ZANRAA A BtEA
g &, A =AE ARE 1S APy oA 10045
ALY FoA JH FA SR FH4H.

Ao e ¥dr AxE A@ste T4 BA5-(AS-
ARA =71 Y71 10, 94 A5 S- AA =7 A
)7} 10] HEE X @ste] EAatgih

2) T

O YEF &5 AF 43 94

20014 % FRAG - g2l AN e Qe
o] Fa JEF YL 4AGan, &2 zd £3
AEEE FEEFS FE 4398 53 JEEY 449
7} AR vEF HA%Y ¢ 0%E AATPR= Had
meHEAEARLL FZTRANYAEY, 2002), o|=F 4
Fol FE FHE £4& UEF 3 AFoE F9s
I A4H NEE 2AegE.

@ Ax 9 Fd H4H A=

g W37 A Ake A-le] 4HE S0
of stmg, Aiet Ao HH HEE &7 #F 4EY
A 0= xAle} FAH PHog HAEET-

@) Ag4 A H=

A9Y B Hsse d99T@EY o, 1994 43
F, 1997; A7, 19835 Edlz A4 HA4 28
2 g 6714 ABEBE T3 To] AT 1) 2
Bo] B 2A(F, AMF DA FEL 104 F 64 o]
4 30T 2) AAbe oz BES £ @ 3) Han

V14, 94T B)e 474 AMEA geth 4 i8S

? AL RE ST 5) BAE = HtE
dele E2 A £37E AAT F =30 6) 94
Al F4E AR sEEn edn. a9x &9 4Y
Pejo P AFH ez B HEE © @AY
g% AAF 458 Fo dAEeH-

3)

ol

LR

E Aol AR 242 BERAE HASH]
oA gAM FEEAAE AHSst] SRS, AR ¥
Fi= WHOA A Axlshz Ad71Eg AT & 55
7] 83t 120mmHg o]s} 2121 ©]27] Pt 80mmHg ©| 3}
E A4, %7 84} 120mmHg-140mmHg F= ¢]$17]
2 80mmHg-90mmHg S 7 AL, +57] ¢ 140mmHg
ol4 Ex= 0]¢h] ¢ UmmHg o342 1¥UTLR EF
3t

5. RIZEA Y

FA} A7 SAS 82 package® EAFH £4& A4
stk dutd W9l ndG W GRE YiestS, W
54 ¥qte] Foliz ANOVA FAL 44594t

m 474+ 2 2 &

1. ChabRle] uiE S4

A ZARFAR] 335%1 1755 0] i@t A 7|F
gl #%7] ¥ MW0mmHg o4 Ee ¢y ¥H
WOmmHgo]do|F.om, 397% 207 Wo] FF7] €t
120mmHg-140mmHg  E&  o|¢t7] Y 80mmHg-
90mmHg?l AAToI%.0H, 268%3 1404¢] #27] &
¢ 120mmHgo|3} Z¥]it o]¢7] ¥ 80mmHge|3}<l
Aaelgith. ool 665%2 YART ®oka, AHY
2 AR, 304 o4 44 ugte] 17.8%, 454 o]
544 wigke] 333%, 554 o] 644 wgke] 21.7%, 654)
ool 272% = UiAZE g REE HH|th =FH A9
AFEXE FUT Aoz et ¢9AE #A 7t
Z o FAEY FYL 582%7t &A1 =54, F At
/=FFo ZleHelen, 25.0%7t H&A x=FAR
AHRE, AR, #3/AY, BEFHRT UrA] 168%
= 7, F5 32 7e AYgem Y B 1L
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45 2F o3yt 45%= 1 ggen, 1F 9
Aol 344%, FTF o3V} 211% Y. TS L A=
@ Holglon, did Ay FUEL vud ¥ ALy
- AA A AN el Qv F7 SFA7HE 0431
oz e SRAV AAY 6B5%2 & 7 4
Hel oz Helth 3 40431 0|39 H3ak 27 A
7He 189% 93, 79 WA7 o4 BHEFH 2RE ¥
E oAE 17.6%GTHE 1).
F2 A8 - A E AREDG Y9 IE EFE 49
H?i Az Z AxY Folo] B FYe Ao)r} e
o2 veyth oxlel vlE] gxirl, dFe] welde
& H§A TR vE SA=FATL, wfeEEe] S
FE, TEANZ] BE5E TEYTY vEs} wo} 2

TELY] A7 A3} F3Frh

2. A M5 dEjet gt

NEF 44 e 2y

9 BhP we:

) YES T
ANE YANEYS olfsld yES

HEH 25 g 45 g =ARIEeH, ¥
AT A T 2 H=E 3 2H289) JFem 4 4 3
2 B34t 44 2 934d JEF FH 4FY ¢
i 44 vee ¥ 13 2.

Ade] oE A= AFAA, 23=, 2 2 )
E ARFE AT AFAAM= K4 Helr} gk &
" e JHY AL A ARG 9 AF He
Aen foatAl vEtwch 2Ev 3L} E359
A%, A7 GAR AF e Aol FosA el
th dHE JEF @ AFY 44 NmE 4HEY,
A AAH e HF Nxst dFe) ae} Fise
Aoz eth

Aa W Ade] 4 HEE GARTE A7) 6 §
A velsted, B¢ AH9 44, AV € Hg 3735
o 4Hse Aoz YEEtHp<00l). d3¥=ze f9
& Folrt el F%AT, Ao Fs1E4E 4H
W=7t ZAse o] By

3G HF 4 ZJr 51%91 454 43
T} WHOsg] & oz e EF
g A% 4% %H ‘%‘lEt g 2

HEs ¥ 29
& g3 A%
PR NES

<E 1> TR AH - dHH X Ee DEY 7F (-test)
= el ZH T EEr =yl ¥
Bl 140 (26.8) 207 (38.7) 175 (33.5) 522(100.0)
= 29 (16.6) (38.3) 79 (45.1) 325 (33.5)
= o 111 (57.5) 140 (40.4) 96 (27.7) 347 (66.5) 21.0
B 140 (26.8) 207 (39.7) 175 (33.5) 522(100.0)
S0 M- 44 4] 36 (38.7) (43.0) 7 (18.3) 93 (17.8)
45H-54 4] 51 (29.3) (36.8) S (33.9) 174 (33.3)
oz 55 HI-64 Al 28 (24.8) (39.8) 0 (35.4) 13 (21.7) 20.0°
65A1 O & 25 (17.6) (40.9) g (41.6) 142 (27.2)
B 140 (26.8) 207 (33.5) 175 (33.5) 522(100.0)
DF =2 3|5 22 (28.2) (47.4) g (24.4) 78 (16.8)
nigy SH-SA 66 (24.4) 107 (38.8) 7 (35.9) 270 (58.2) o
HISH =Xt 44 (37.9) (32.8) 2 (29.3) 116 (25.0)
2 132 (28.5) 182 (38.2) 150 (32.3) 464 (100.0)
== 05t 48 (20.9) (40.4) S (38.7) 230 (44.5)
== 05t 31 (28.4) (38.5) 5 (33.0) 109 (21.1) )
T 1.4
DE oAt 61 (34.3) (39.3) 7 (26.4) 178 (34.4)
2 140 (27.1) 205 (39.7) 172 (33.3) 517(100.0)
=2 OAlR 64 (23.3) 115 (41.8) 5 (34.9) 275 (63.5)
FTELHO-40 Al2F 30 (36.5) (29.3) 8 (34.1) 82 (18.9) .
2R Al 1.0
O A0AIZE 014 24 (31.5) (48.1) 7 (22.4) 76 (17.6)
2 118 (27.3) 174 (40.2) 141 (32.8) 433(100.0)

*p<0.05 =p<0.01 =*p<0.001
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welz gttt ey 2FF, BF T4 AR 4#
vieE AAEA 4 97 1013, 422 955, 18
e 11132 {27 Aol& Yehigit. o] dTdw
T APAF(ETH, 1999 AAY, 20099 A A
Hoh 1534 23 59 AR Il A HE
e AFoz dEA Stk € BE AN Z Ho|
71 Q8= BT AT aEYgE 718 FAHL
2 598 A7t At AL AT 4 o4
Me Ao A7 g wzdslA g3e vida &
A,

Ao FHdy dHT AF Y5y Feole EHTEEH=E
f23A A gt Axe] Ay, AN FAE
e wel Bz Aol A vEhiA gL
vk, sele] A9, w¥Te) 2o Ha 23] 4= A
F Hlzs) 3o Age] YA, Fo33 LUiE 2).

UEE 3 429 43 icd o ndge o4y
HH"E ORE EA37] 8 HH Y=g & V=S
#2482 etk ARR, B9 282 sE
FEHFT AF 44 s b da $7 vl go] =2
3 3RZ Uk F 4R Se wWE n¥EY 9wy
ORE #43 darl & 33 2t E4d ORL 44,
A% 2Ea AAFAFEMD el 2gE gholoh

A drste 9, 4 AFY 43 uxrl 5L
478 F7ho] AL 474 T2 HlE TG HY 1A
¥ ORe| 4A Jehp/ = &4 A7 23570, 8

2ol 44 WS} AR BL 4BE T 2L 4B
o) ula] z+z} HAHE OR o] 191(p<0.05), 229(p<0.05)=
e,

B3 Eo) UE $HE 4RAZ o] A B 4
290 dsl 4, 999, BMIZ wA4E nuge uA
2 OR A3t As} elo] Jusle AHE dehhz
oAtk Aze] 47 HES BL RAUSE DAY o)
# 4% ORel &7 dshger], Has 44 N=st
¥e 49955 YY) DY LAF OR o W
HRTHE 3). 2 ofE ofls Az 4% G o
AFE B WE) 2% 2 Habh e Aoz
Az e,

He) dnoln TYLEH 42 WPAIE AA
o WIlgde ANTFIEY, WAHE, Lolivo],
23], PAAN, ANZAF, 442, BUAF, 44T
0%, A9, BT, YURAFA TUGEH AAE Aol
o WPRE s6%7AA AWRE SHo= eyt
(B, 2009. 53], AvAFIZHL VLT 4%
2 Aolel Rol® 2 YehiEe 2402H o 19%8 4
YAFT YRL, AHBo] 15%, Lolavtolst 145%,
07} o N%ASE s Fr.

B AFNAE A9 APt BE 49 4A
S8 A W2 4849 HEE ojelE Aoz
Azt de d7die 123, 8% 5 B B
B ZAE A Gt W B A7sh AXFEA o

<HE 2> LIEE B7 AE, 24 4 #alo| Ea MF diT (he: =)/8)
= 4y o 22 BE

TE =1 v 30-44M1 45-54A1 55-B4Ml 65Ml Ol&H &atzr HHTZ  JEdE B o Fod
HOITHA | 6.9%16.7 49128 | 6.24149 45X11.6 67%154 58+159 | 51+124 524131 6.8%17.4 564143 0.7
HHZ=Z2IZ | 53.7+28.7 51.0428.6 |55.7428.9 55.7426.2 52.8428.7 48.1430.7 |56.2428.2 50.5429.0 50.5+29.0 51.8428.7 2.0
DX | 30.8430.8 26.3129.0 | 24.5429.0 31.3%31.0 31.7429.1 22.4428.2|29.4432.1 2564275 28.0+30.5 27.8+29.7 0.7
HOIMM | 40453 46265 | 454507 5487 41EET7 32463 | 4760  37E51 49473 44460 2.1
HUR 34483  3.5%0.0 | 3.2476 4.4411.2 33295 33465 | 3.8+4120 32484 34463 34488 0.2

&= 12,0155 10.6+14.0 [ 12,3148 11.2+514.1 11,5166 944127 [ 1014122 954121 13.9£18.3 11,1145 4.4
S, R .

simm | |1EFI06T 1464141 1254118 188118 13.85187 1414148/ 12.2410.8 135413.2 1465137 1374151 2.4
2T | 97498  8.9£10.7 | 9.2410.7 91494 8589 97£125 | 7547.3  9.0£9.2 1014126 9.2£104 2.4
JIEE FIH

2 2o 11.5412.8 1224143 | 1034107 1324141 12145146 11.5214.7 | 13.9417.3 1061113 11.4412.7 12.0413.8 2.4

=il 484627 254427 | 60467 254397 334557 244407 | 33+46 34455 33451 33451 0.03
JIEF 24=1| 354477 244367 | 33442 30244 2741 22433 | 27442 26437  2.85+43.9 28440 032

A 13.0415.0 13.8+14.9 | 1412148 1405146 1425160 11.9414.5|13.2415.0 13.4415.2 13.4%15.0 13.5514.9 0.0

or 9.5512.17 13.2415.07 | 13.6213.3 1222148 11.7214.0 10.6+14.4| 1264143 1244155 1045125 11.9514.2 1.2

<005 *p<0.01 *p<0.001
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<I 3> LIEE B AME, A4 W plele]l MH dizo| 2 nEYe EFE OR
A= Bl 2HE OR 95% Cl AS BIE HHE OR 95% C
= 1.00 2 2-33 0I5t 1.00
i 21§ 0.51 0.28-0.93 ) =13 0.93 0.55-1.57
HOIIH A = XIRI2H —
2 2-3 3 1.7 0.64-2.1 = 2-33 0.71 0.41-1.23
= 15| 0|4 0.96 0.60-1.5 = 45| 04t 1.15 0.65-2.02
= 4-63| 0I5t 1.00 2 2-33 0I5t 1.00
P 0HE 1 3 0.92 0.50-1.70 | 21t M2 = 18 1.28 0.71-2.23
HY 2 Z 0.95 0.53-1.68 L =2 = o33 0.80 0.44-1.47
HY 3 E 0.81 0.48-1.4 = 45| 04t 1.17 0.86-2.07
2 1 3 0l 1.00 = 1.00
[ 22-33-F 2-3% 1.45 0.84-2 .51 ohe 2 1-33 0.85 0.53-1.37
Z=4-63-0H2 13 0.73 0.39-1.34 = 18 04t 0.95 0.59-1.53
Y 23 Ol4t 1.4 0.66-1.95 gl 1.00
gs 1.00 ;‘f% 2 1-33 0.95 0.59-1.55
e 2 13 0.78 0.40-1.47 = 18 04t 1.18 0.71-1.99
2 2-33) 0.76 0.41-1.40 2 38 0I5t 1.00
= 18 0|4t 0.99 0.58-1.71 " =1 3 1.21 0.37-3.91
gs 1.00 = 2-33) 1.40 0.44-4 40
AR 2 13 0.58 0.33-0.98 = 45| 04t 1,12 0.36-3.56
2 2-33| 0]&f 1.01 0.69-1.63 2 35 0/5t 1.00
2 15 ol 1.00 . =13 0.77 0.33-1.78
— 2 2-33 1.08 0.53-2.18 Z=2-33) 0.75 0.38-1.73
= 1-33] 1.23 0.71-2.13 = 45| 04t 0.48 0.21-1.11
= 45| 0|4 1.91" 1.07-3.38
2 2-33| 0I5t 1.00
SERN,  FE 2.06 0.96-4 .41
EE= = 2-33] 1.56 0.73-3.30
= 435 0|4 2.0G 1.10-4.75

<005 #p<0.01 *=p<0.001

2o daixes & = gvh a2y B dFAe Ui
SHEL] HAH Wz B B f43A vERA
ot 8¢ AT Autee 43E Holn gtk

2) AgH #¢ "= 44

2% 4% 99t F 14 $2o) B 47 olvg
gFolusghd. 4 3% $BEE nAYY Y R
MES WA e B 49 20 A9 03 e

T o W8} ‘eleln S AR T

184%%re] 19

gFEom vhehd by, ‘ol erElT SR Alte] A%
ofels dge A9l o 2019 362%7 TEL Ao

= vehvhE 9).
AQY #A dEe AWA5 Be
uma) 2y, ASE A7 BesE

dste #Hite
57 4943

olgy] Aol BF $<3hA Robph vk 5AE 4
At A% 97 ZARLTHE 5).

3 ot Mol oigE, e

1) & 9 HiE AF

1% NaCl 8910] oish =71 %9 Aoz 5 ¥
=S SAAYHE 6). 1%9) NaQl 58909 2ol o)
8 AANT $HELE BLe Folehe AoE hehd
vh 1% NaQ §9e] 4hvn =248 Bid e
249 o] olo) M3} Ava $EsG. ARe £
@ AELES TN AA HE Bolde BhE B
um a9y geld A% 99E d2EE A9 B
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AT 7 HEIY = 20 B WZEY METO o 7
<& 4> NEA B szol TEY KT
= PR 2= EEE EE %
Gl 48 {29.6] 70 (43.2} 44 (27.2) 162 (31.1)
=== 108 = a8 Olaf Jd OtLl 2 82 (25.6] 137 (38.2) 130 (36.2) 359 (68.9) 4.1
A 140 (26.9) 207 (39.7) 174 (33.4) 521(100.0)
Gl 3 (26.8) 88 (38.6) 88 (34.7) 254 (48.7)
Al AtE 27t BEGH & OtLl 2 2 (26.9) 109 (40.7) 87 (32.5) 268 (51.3) 0.33
A 140 (26.8) 207 (39.7) 175 (33.5) 522(100.0)
il 3 (30.4) 108 (39.6) 82 (30.0) 273 (52.3)
PIEA0I=2E AMETHA 23 Ol =2 7 (22.9) 89 (39.8) 83 (37.4) 249 (47.7) 4.8
A 140 (26.8) 207 (39.7) 175 (83.5) 522(100.0)
O 4 (31.6) 38 (50.0} 14 (18.4) 76 (14.8)
NEUEES AEE Ol =2 15 (26.2) 165 (37.6) 159 (35.2) 433 (85.2) 9.3"
2wl 139 (27.0) 203 (39.4) 173 (33.8) 515 (100.0)
il 0 (35.7) 29 (34.5) 25 (79.8) 84 (16.3)
Exl= AUHA 22l Ol =2 110 (25.5) 176 (40.7) 146 (33.8) 432 (83.7) 3.8
2wl 140 (27.1) 205 (39.7) 171 (83.1) 516(100.0)
il g (21.4) 19 (45.2) 14 (33.3) 42 (8.2)
LA SAE A oSt REE Ol =2 130 (27.7) 186 (39.7) 153 (32.8) 469 (91.8) 0.9
2wl 139 (27.2) 205 (40.1) 1687 (32.7) 511(100.0)
<005 #p<0Ol **p<0.001
<E 5> Ay ZE Hxo| AF o mE WY (£H2f: mmHg)
= EC= ST ESIET
Q2 13.98% 127.2£18.8 83.0x£12.4
1 34.48% 126.0£19.9 83.0£11.7
2 27.78% 1241 £17.7 80.4£12.1
3 14.56% 121.3£12.1 77.4+£39.0
44 7.47% 119.1+13.6 77.0+10.4
54 1.72% 122.5+18.5 77.8+4121
F & 1.76 4.1™
grel g ATFE Jeile dide A Aoz 5ot #ol A ULE HAEd 9#¥E HIA 4T F

"ok

qu 97T H2E §¢ dIE AHEY, 1%
NaCl &9 oJ4o] o 72+ AFHA =FH2H,

A FRFE 23 ALz JeiEth EF, 1%
NaCle] dia] 2 9& =7& AZE s 3 F, ¢
o Hla] el Aale] He F29] o] o W A, 47
SAE wISA ch oW, 1% NaQl £do] AATh

I SHETE o|EHt B Heoha $HIHNT. BRIL
ZYH £t B9 dute B A tigh Frtel] dis)
FAIS ARE AXEED, 1% NaQl -Sdo] AZHA =
A5z Aol AA B ZAske] tky EelEe| Hrl
ot S9stdTh e R AAEAE ggtot 4

Az o=z gl

2) &g AE%, A 9Rse ¥y

gt Hawe gt 9Amd me £57 Y R o
&7 "9 Aolg etz fs) U= ANOVA ¥
AL AAEAT Ay e, Ae FolErE £F
71 B¢} olghy] "sle] BT FristAh A9 A,
T57] €47 ojetr] o] Byt ForEFE fAS

A wsked, 22 Folate AR do3te AR
Y Aolrt 57 BEL2 72mmHg o|gr] 2

23mmHg = vyttt A% 1R o4& Y E¥s
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<E 6> mohl

Z=o MoiMETol Flo|HS HE

RO 24
oIzt it .
= - x
D= RICH FICH B O CF dAE AlA T O B
- - = =OICH == AIHCH
= t|aoE |®(6.0) 2 (15.5) 27 (19.1) 65 (32.0) 19 (9.2) 29 (14.1) | 208 (38.1)
BOS
g |! CI= 18 (11.5) 82 (20.1) 22 (14.1) 36 (23.1) 26 (16.7) 22 (14.1) | 156 (25.9) .
& 4 20.8
% Sl =0 |12 (6.7) 27 (15.2) 20 (11.2) 51(£8.7) 31 (17.4) 37 (20.8) | 178 (33.0)
= €3 (11.7) 91 (16.9) 69 (12.8) 153 (28.3) 76 (14.1) 88 (16.3) | 540 (100.0)
*p<005 Hp<O01 **p<0.001

QP ¥ WA kol UEe] wE dghy
o)zt Aok A& dWsrlde 58 Aor vk
THE 7). 7|&9] A Aijo] M2, 28Tl wu
of dE FRE Aelg WHsA RE3HLH (Henkin,
1974), 2@FLR AL Alole] A B UA AolE
wA5kA] E 3 tHSchetchter et al, 1974).

il

of
=}

4. WOt Moo QIZE, &5 dY et &

4, 99& B4 UEF 43 AHS 57 | o]
#7] g9 #AA BF A= oheI} ATHE 8). ¥
A7elM ALg &5 4F dEe Aesg g2 diA
2 ferg @] = Ao Jrhgth o= g4 ¥
HollH 2z @S] me 57 g 3@ o8] dhol
QIH AFE UEA g2 Adtg gt o, o
EF 4AFS Zadshke 8w 44 AR dis) &

Sm Adsl veg. 2 ANE 6718 4% 43 A}
g 3 49T Y= AEEV AT BEES 53
7] W o\g7] el BT opRE AYL moln
it} (p<0.01, p<0.001).

A7, #NE Foldhe AP Yol wold £ 9
o, o &7 AAFE FAME xHo] FER Yoy
A8 By ARFen B AN 2L A B
2 HEd 43 479 97 Yikel BES AR, T
o 100 3 69 ol B, ‘AFETRE AR
FeT, AYDRE ALAYE £27] Y B 09
I 2T FolsA wolpen, ‘ANE 47 HEsA
Bryo} WAL AN ZHBIE ol971Bste] s
A gtk 220 AN £4¢ JBA A aF
B e B9l o Aozt ehiR sk,

ARE HOIBFS AQY B ABFRY 22 A%
A 271, 7 AREE B A% 4w BE

A4d KFE gl 813 Fho] ARE AAEE &
<E 7> dYo] WE Wot MEx, WO nigze} 57| @ U o2h7] T (ANOVA)
+=7| 2ot EEIED)]
T = o Lt o
D 128.4%17.3 120.1£15.6 83.9411.2 80.0£10.4
5o mme B 130.0£22.9 122.4216.0 85.0+14.1 80.4£11.6
Z04a 128.2+18.7 127.3218.4 83.8+10.0 82.3£11.9
Fad 0.14 5.6 0.16 6.96"
e WO 135.4+£23.2 121.6217.0 80.7411.4 79.5+12.2
ALl 129.5+£20.2 122.7416.0 85.8412.7 80.6+10.2
2= 124.4220.5 121 A= 16.1 83.9412.2 78.9+11.5
RO pAE AN @ 129.6+16.2 124.4+16.6 84.7412.1 80.2+11.2
NS 130.5+£20.3 124.2415.8 £82.8410.5 81.7412.7
He AHS 125.6+15.9 121.1+15.3 81.64106 768.5+11.2
Fat 0.82 0.40 1.30 1.27
<005 “p<001 **p<0.001



AD Hz SOl Hon O OE LAY ST o
<E & NN DY HE 4F 7o Wy s
= S02 == =zos 7 7 P T
U e or) e G A 122aEIss 790ETLE
if%ljé?i}f ofL 2 (;}7871) (;;%) (31527) (5595) 0.68 Ot 2 126.0+18.6 a2.0+11.2
B o wee e  (wo) u 54 =
4 (;ﬁ) (277?8) (2?1 ) (55.87) A T2ASHITS E01E109
;g;}%éj oLl 2 (39205) (3%30) (31?46.3) (52172) 86" Ot 2 124.8+18.5 82.1+12.2
i (5&?2) (2186.%) (9127.89) m%ééo) & 0.0 0
. (ié%) (2895.9) (271 ) (52283 A TEniEiss E0IEIE
Es;xnllzz ofL 2 (38248) (27717) (;g;) (5;56;) 1017 Ot 2 12284169 a2.2+11.6
e (szg.ij (2185.%) (9127.89) (w%géo) & e =
4 (4%?0) (327?7) (2154) (1?5) A 12081188 772588
I‘I%{"?% oLl 2 172 126 158 496 4.8 Ot 2 1255+186 21.8+11.9
AMEE (37.7) (27.8) (34.7) (85.8)
i (5% (2195? ) (eie?%) (w%g?o) & o 10.87
. (42?8) (2105.39) (s%éz) (1@?1) d1ZneEIsT 7BEL120
%i‘faég}d ofL 2 (;}5607) (;}sg) (31857) (3389) 5.8 Ot 2 1253118 4 81.5+11.86
& (s% (2195.%) (eg.?z) m%gﬁ.lo) & 2! i
Eé?é‘afia;‘ oLl 2 (é5713) (21;2) (8157?) (;8453 16.8™ Ot 2 124.4+17.8 201+11.8
A (32329) (2195.% (9137? ) m%g?oj & 0.07 017

p<005 p<DOL  **p<0.001

131.

#E AgFEL 7] T AR, ‘AAE o7 REEA
RFEVEE AMEEA] getk, EBAE A4
I, 224 AZA =8 2En 233
2 Jelkth o8 IEqMe 43 Aldo] #R
& Hof3te AWl AT Aoz Jeht, ARS {8
FE AAFHA/} oS- Aom AlsgEh

2.4 0.
=2t =1

V. 8¢k 2 48

&F YAk A Bk LAFG ATATY B
& Be90 Ao, &7 YARE Avsel WP
fastde 49459 UG B wGo] ololA g
AN Age 2ASE 202 AQY o] g
ASEG UIES SEE B4 g0l 44T UnE
FE YHw AR oA AN Fgo] D ole}
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g Aotk

B dpeMe A A HEne ndzsl ¥t
o vRE 9% g4 AT e 27 A
F el vXe 4TS Hilud ek e Ad
T 4% F7 5409 dls g A4E Ry 2 A
g &9 n8n g g d5xs 13ss =AM
Aok AAE A 2 AL £BL JER FHE AF
o 44 ¥E, Qo Fdo 44 Y= a8n JEFS
ZolE AE4TY 449 /A2 R 243G
A U= 1% NaCl $845 w2 F, 1o dig
FHAQ Y214 ¥g-& FALEET.

d7dz Aetd Folsle AHRL £357] €49 o
7] dgdo] BE EA Jeldd. #Ad Mise 53] o4
oA det A5a AR A Uk A%ns 4
o3l oA Feldt oA HaE Y Aol &
7] d8st& ¢F 72mmHg, °]¢t7] 42 < 23mmHg %t
F9 FAol7}l Atk ¥ #Agt UA=s ¥gate) #
At TAE f4del gzt #AES oo AL
£2F& Folt HESHE o Po| AP glgled,
o] AE&ae AR Mgt §EFE o] wglth

27 A% E¢a 21T #A] glEo] FRIHA
th wetA JEgde] WRE Fi 2FHAF Fol1,
s UE F e ved 484d WEse] 47y
ojof & Aot} o] AL 7Y v|HH FAJo] AFAR
A3 FES vIAGE HAM 4 £3Y HFE &
T3lnal @& of vy 54 xolg FEG F Sl
WS e Aol d¢ Fasith

A7 Ay " AsEdde 93N Az 9@
Ay AEEY " +F Sddgs 2y, AA B9y
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