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ABSTRACT

The effects ol dietary calcium levels on the blood pressure and calcium metabolism were
investigated. Nine normotensive female college students having hypertention family history
were participated in 4-week dietary experiments. They were provided with either high Ca diet
(HCa. average 797mg/day) or low Ca diet(LCa, average 225mg/day) during two weeks, each,
consecutively. Sodium amounts of the both diets were 3566—~4022mg/day, which were ordinary
sodium intake levcls in Korea.

After thc HCa, systolic blood pressurcs(SBP) in both seated and isogrip-seated postitions
were decreased by about 2.5mmHg, comparing with thosc after the LCa(p<(05). Diastoilc
blood pressures(DBP) were not changed by dietary calcium levels.

Serum 1total Ca, ionized Ca, Mg and P levels and Ca/Mg ratio were not different between
the HCa and the LCa. Serum parathyroid hormonc(PTH) levels were similar between iwo
diets, but individually in seven of nine subjects, the slightly lower values of PTH were observed
after the HCa than after the LCa. Urinary excretion of Ca(p<C01), Mg(p<(05) and P(p<C.I)
were increascd afier the HCa comparing with the LCa, but Ca/Mg ratio were not different
between the two. diets.

SBP was in positive correlations with both urinary excretion of Ca(supine, r=.7356, p<_05)
and urinary Ca/Mg ratio(isogrip-seated. r=.7483, p<{05). SBP was also negatively correlated
with scrum P level (supine. r=—.6930, p<{05) and DBP was in negativc correlation with urinary
P excretion(seated, r= —.8586, p<(01). Serum total and ionized Ca. Mg. Ca/Mg ratio were
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not significantly correlated with blood pressures.

KEY WORDS - dietary calcium level - blood pressure

thyroid hormone.
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Fig. 1. Block diagram of the experimental design.
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Table 1. Baseline measurements of experimental

subjects .
Experimental
Measurements .
subjects

Age(year) 20.4% 0.5
Weight(kg) Basal 53.2+ 7.1

Final 53.1+6.4
Height(cm) 156.8% 4.9
BMI? Basal 21.7+ 28

Final 21.7+2.5
SBP(mmHg)?  Seated 1152+ 4.9

Supine 117.5£ 6.5

Tsogrip-seated? 118.1£ 6.8
DBP(mmHg)¢  Seated 71.0+ 3.6

Supine 722+t 4.9

Isogrip-seated 62.9% 6.5
Values were meant $D of nine subjects.

a . Bady mass index=weight(kg)/height(m?)

b : Systolic blood pressure
¢ ! Diastolic blood pressure
d

. Seated posidon after 3 minute of isomewric hand-

grip exercise.

g 2 B

k= Ao g zZALE T

E A7 tidate 438 AR A 2)x YL sea
ted, supine ¥ isogrip-seated A} B of| A =27]of] 242}
115.2+ 4.9mmHg, 1175+ 6.5mmHg 2 118.1+6.8
mmHgo] 3L 0] ¢t7] # 71.0+ 8.6mmHg, 72.2+ 4.9
mmHg, 62.9%6.5mmHgo]$lt) o]& AEDo|x
AbgE 20 oiRp 7] Y 1115+ 10.4mmHg
o$}7] 745+ 8.4mmHgs} H|2g ZZolth

1. 2a % dYx MFZ

A3 45 Bt AE ddAy Helg 5 3F
Aokt GFHFL2 Table 29 21} AF Algk A
BFL GHFL Tablez A|AEHA] dotent €3
At el A &2 A3 7] 5e] FHHA] Kot
AHE7E "ol 389 AZFE AT 67
AF HAZozRH AT

AN A dY ZE YAFL 349i43mg,
9l AA) 58.2% 2N 4] W HelHth
o)E B Fe] 19909 FUPFRAYD A=
H 517mgRUEE e FRolnk AR &
Hgk A-3717F By ZE AT 5161 9mgo
2 PARFY 36% oW d¥ AlF A B
A F gk} low Ca diet®} high Ca dieco]] 5%

Table 2. Mean daily nutrients intakes from the low and high calcium diets

Low Ca diet High Ca dict
Calculated Analysed Calculated Analysed
+ +1
Energy(keal) 155(0 77.51)?;9 158(5 79.3)12\9
Protein(g) 600 4.7 667 6.7
(100 ) (111.2)
Fat(g) 450+ 10.2 56.8+ 6.44
Calcum(mg) 303 £ 19 225+ 7 826 + 63 797t 124
( 50.5) (137.7)
Phosphorus(mg) 726+ 32 1120+ 191
Sodium(mg) 3566116 40224 528
Potassium{mg) 1999+ 374 2401+ 514

Values were meant SD of nine subjects.
a : Percent of Korean Recommended Dietary Allowances, 1989
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FEF3QL low Ca died] = 652 AE
FHaA wurh A% 1] 2w 59L ¥ E
Az AE Aol high Ca dieto}= 65 35, low Ca
dietoll = 20 : 800]%c}.

APHe]g T 8F A(P) dHFL low Ca
diet 726mg, high Ca diet 1120mge] 3 T+ 7} 219
H]-&(Ca/P)2 low Ca diet 0.1, high Ca diet 0.71
o] At

AdA G €59 A% BAFS v
o) A9 717 T 18~79%2] FRoE T B
Z8h} 49 doht Fg 7 HE2E W f9
Al Aol gtk NWA 74 W& B &
232 A} gy o] H] & o] low Ca diet7} 58 :
26 : 16, high Ca diet?} 51 % 3 T17E A @A E9
6520 150 ¥} '%-’ﬁi}ezt HqAFRT 2,

Moo 5
i Jo jo
m]ru Hu

C A - dEA

¥

e ARFED o] SIS Ao HEE
FEolch e A e R E A7l | 100
%ol AHstdi g F9EE v T2
2182 o] H]&-o] high Ca dictefl A= 49.2 £ 50.80] 11
low Ca dictoll A= 41.4© 58.69]9ch AHHe low
Ca diet 45.0% 10.2g, high Ca diet 56.8% 6.4g2 4
A3 g JEF 99 HHFLE low Ca diet 3565
+ 116mg(NaCl 9.1g), high Ca diet 40224 523mg
(NaCl 102g) 2.4 g7 B840 4 44
H# % 3899mgat H| =g FEoIT. FFY S
M e low Ca diet 1999% 874mg, high Ca diet
2401+ 514mge] lth.

2. 0] & MFTE0 wE el ¢

YJaelg B3 ZFe 4 £EE %ﬂﬁ‘l%
B Ve B9 MEE Table 37 2o} 4%
Eqtol high Ca dict FF M scated) isogrip-sea-
tedAFej el A ZH2Zt 107.87+ 5.32mmHgs} 112,98+ 6.
15mmHgE A low Ca diet2] 110.36% 3.44mmHg,
115.62:+ 4.52mmHgs} W]THe W 747 249
mmHg, 2.69mmHge] EAF o=z {3 ALE
BHH(p<.05). ©]¢+7] e low Ca diet¥} high
Ca diet Abofoll jmigliz Fel7h AT 4 &
S¢te] B53 handgrip%5-g ¥ F scated e o]
g #E27)dE AestE oy o drlde 2.9
# ZAdtEch J3E Table 83 27 F9he

Table 3. Effect of dietary caldum levels on blood pressure

Low Ca diet High Ca diet
Seared 11056+ 5.44 107.87+ 5827
group 1(n=4) 111.15+3.95 110.76+ 4.76
group 2(n=>5) 109.73+ 3.30 105.55+ 4.95%
SBPA(rmmHg) Supine 115.52% 6.26 115.27% 6.35
Isogrip-seated' 115.62% 452 112,931+ 6.15
group 1(n=4) 119.19+ 1.48 116.69£ 4.71
group 2(n=3) 112774+ 4.04 109.92+ 5.78
Seated 67.84+ 3.09 68.11% 5.52
DBP*(mmHg) Supine 69.60% 4.63 68.69% 5.53
Isogrip-scated 63.04% 4.31 62.79+ 5.74

Values were mean® SD of nine subjects.

a  Syswlic bload pressure, b | Diaswlic blood pressure
c ! Seated posidon after 3 minute isometric hand-grip cxcercise
*p<(.05, Comparing with low Ca diet by paried t-test
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58 AN Fig. 2904 RE] 53] low
WA 2%z FFF & k2 257t high
Ca diet® FF3 group 2(n=5)9] 7% high Ca
dietg #A FF3E 1150 low Ca dietd Fg8
group l(n=4)Rt} HEY #HEe Zeo] At =
group 2% seatcd Aele] 4-&7] "ol high Ca
diet FFF 105.55£4.95mmHgE A, low Ca diet
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9] AL seatedi}E] 2] 37| Fglo] high Ca diet
FEE 110.76% 4.76mmHg, low Ca diet F5-F 111
15£3.95mmHg2 A ¥ z}o]7t g1} Isogrip-sea-
tedAF el o] =] FHe group 164 high Ca dict
F 116.69% 4.71mmHg, low Ca diet & 119.19£ 1.48
mmHgo] %131, group 2:= Z+Z} 109.92+ 5.78mmHg,
112,77+ 4.04mmHgo) it} % group 25 high Ca
diete| A ¢k 2.5mmHge] 245 B¢ o1} groupd

=

A P
Ca dietE

pra— ————————
Low Ca Diet | High Ca Dist
nd week 2nd week

120~

115+

Systolic BP, seated
=

105

100

& 2 g

FAA gL itk 18y p valueE group
204 Bt} Zokth(p=.296 vs p=.148). o] F
A= group 29] B AF AFH TFdF e
e Abgfol| A)(Table 2) #A|&3}e] low Ca diets
F ¥ high Ca diet® FFsRonzg F7HHAR
g gygitet a37F BEuh g&¥o = JENE
A9}, high Ca dietE HA F53 F low Ca dielE
3% group 1< high Ca dietd] 25 HFE 4
Fo| low Ca dietA] e = A &£3le] ojuAT FGeke
WA W WE) group 18Th T Hoz F23)
2 4 Atk Y high Ca diet®} low Ca dietE
TaEE 7130 Ateldl dAdAolE dAste MY
(washing-out) 717t-8 5518 group 13 group 2
o] 99t 2L Fole gldews) At E . Ze
mel=20.2 AAEee zh= 16he] B9l AoE
A #e JEF 4H5F(4000mg/day)o A L
F& FTE 3F(934mg/day)dtqE o isogrip]

r[

[0

Low Ca Dict | High Ca Diet
nd week

120 -

—
—
wn
T
2 /
#
4
s
ey
A
L)
;
od

De
A\
AN

Systolic BP, [sogrip-seated

/4

100+

Fig. 2. Effects of dietary Ca levels on the systolic blood pressure of individual subjects, measured in seated
positon without any excrcisc(seated) and in seated position after 3 minute handgrip excercise(isogrip-
scated). @ — —@ : Group 1(n=4), provided with high Ca diet during first 2 weeks and then with
low Ca diet during next 2 weeks, O——0 : Group 2(n=35), provided with low Ca diet during first
2 weeks and with high Ca diet during next 2 weeks.
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7]"501 AANHIL Qep). &, Zego] F@oe
A 3LA)A Ca®*channel wansportE W&o 24,
ME= Ca?t-ATPase pumpE E4FAA A EU
g ol FEE FEOEN, ¢ Y FTER
F R34 3223 1,25-dihydroxycholecalcife-
role] BH]E A3t M EY R Dol e
YA ZN, B =5 UEF )48 A A
4] B8 FaAozZH, P o] o] o
Yeto] A8 Aoz 23"y Q)

3. 8 3 &5, 0lauls, o, 250l 3 871AM
EX STl e
LENEA] B4 F9 & 2w, ol esd T4,
oI, ] B GET Fre @3 2o BN
EFE(PTH) ¥ & W3lE Table 49 2t}

A% - T -

el

1) 3 EI-JE‘-. h:E

AENIA] A F ZH S 2T AT
9~11mg/100mle] Hej¢lel] 9 2lon low Ca diet
% 9,44+ 0.50mg/100ml, high Ca diet 2 9.654 0.71
mg/100mlE “YeRdch Low Ca diet®} high Ca diet
Aololl 82l Aol g WO AE FHAT 557
Y] Fold A4S B9 high Ca dietr]d] €4
% 2% 557} low Ca diet} 17t Bt} o)
A Q7 AP0 AT A AT A 53 18]
DHEAAS BEFAUL 9 WY F BESE)
AR, olshgA Yol Zastgom, i
39 AL AT WG BAe 8H B
Zhgro] #4912 1044+ 2.29mg/100m], TEPFL
8.721.72mg/100mlZ dPge] FA4erc) e

AL 2 Huslycth ¥4 Z# = PTH, HER)
D, calcitoninG o] o8] ZAF o] Gako] 45

Table 4. Effects of dietary Ca levels on serum or pla-

sma total and ionized Ca, Mg, Ca/Mg ratio,
P, albumin and parathyroid hormone

Low Ca diet High Ca diet
Total Ca(mg/100ml) 9.44+ 0.50 9.65+0.71
Tonized Ca(mmuol/1) 1.10% 0.06 1.08+ 0.06
Mg (mg/100ml) 1712 0.25 1.82+0.26
Ca/Mg rario 5.60£0.71 5.39%0.82
P(mg/100ml) 3.25£0.40 3.39+0.39
Albumin(g/100ml) 4641026  4.65+025
Parathyroid 16082459 1546+ 4.13
hormonc(pg/ml)

Values were meant SD of nine subjects.

Table 5. Effects of dietary Ca levels on urinary Ca,
Mg, Ca/Mg ratio and P excretion

Low Ca diet High Ca diet

Ca/creatinine(mg/mg)  0.14+0.05  0.22+ 0.06™*
Mg/creatinine(mg/mg)  0.072 0.08 0.09+ 0.04%
Ca/Mg ratio 2.27+1.08 278+ 1.29
P/creatinine(mg/mg) 044013  0.57+0.16*

Values were mean® SD of nine subjects.
“p<.05, **p< .01, *p< .1, Comparing with low Ca
dict by paired t-test.
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o] g A5 29 3 ZEgA

ot}

2) o|25 L

Halo) gl ghg el & 1/2-2 albuminol] 2 e of
da elA 1/2g ol 28 HHE o B EAE
oles Bao] & BES B~17%7 5o o5}
QAU A 97 F o ed Thol & 2R}
by} oS Dy Aol e Ao  BAlE
Qlries, wkgglel BhEA A gt Bt A
Aot "4 ofgst ZdE TRy #UES
e, McCarron* = ¥ Al AAakgl
Atolell, mEEA Fok A A Atolel FLF A

gol 9% mustyrh £ AT AME high Ca

[l

diet & 1.08% 0.06rmmnol/l, low Ca diet & 1.10% 0.06
mmollZ2 A 4je|zke]l Afe]7t Tk 2 A
23 o8 BF mrE WIS AN
BEng A4 F5E 1.28%+ 0.06mmollE o} 2Hobe.

3) otiadlE

gelo] A4EE Moz ¥ugm okt 1 7
He) B BRER @) BF vy ZHA

= 9] scroronin®] Z7}& o9, in vitro
A M0 ol 3% 2 ®E serotonin, angioten-

singe B8 23 T A4 AN,
4]

EEEEEE YRS Biigs) 58
Z7HRID Sk BB s E40)E BEl g
28 ANA gL vfadlg Holg ¥ 23

4
FA4AA vtavlgg JH§ ol v e tteld GE
ggrel 747 felHer BHEULE Bishy
o 2 289 8% favls sES
T 171 0.25mg/100ml, high Ca diet ¥ 1.8210.26

ow Ca diet

Table B. Correlation coefficients between blood pressure and indices of serum or plasma and urine

Scared Supine Isogrip-seated®

SBp: DBP" SBP DBP SBP DBP
SERUM/PLASMA
Towal Ca 2645 —.4516 1215 0954 1955 4731
Tonized Ca —.0504 —.0938 —.1143 0355 3508 2795
Mg A457 2994 1007 —.2089 4762 2437
Ca/Mg —.3916 1025 —.1056 5146 — 4938 0416
P —.5880 —.2186 —.6930" —.2495 —.1302 —.2557
Albumin 70157 0438 6857 2465 6926 5054
PTH! —.1042 2197 —.1983 1751 —.1952 2811
URINE
Ca/creatinine 4922 —.2287 73567 —.0523 3707 —.1081
Mg/creatinine 0072 —.3754 1449 —.0885 —.3714 —.2158
Ca/Mg 6185 4592 5705 1753 74837 2868
P/creatinine 2741 —.85867" 0650 —.5563 .0210 —.2721

a - Systolic blood pressure, b I Diastolic blood pressurc
¢! Seated position alier 3 minute of isomenic handgrip exercise

e ; Parathyroid hormone “p< .05, **p<.01
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mg/100mls ¥ nfaud) 4 FAlsre) 1.7~2.5mg/
100ml H9)eke] IR} TejLh o] T 4o
o2 Aele YiTh oA Y e ¢l
ME Zgo] BEFF mhe 83 npav4 e
FoH M3l gle Aoz BHise B 4Y
Aot dAstF. g A vlavs F
7re) A#BA (Table 6)ol A% §2]29] 4}
Holz] gkgit}

Moo

e
=

4) Z&/Maus tllg
McCarron'® & 83 Z Zga ol1ulg e
HHo] FAHH DY BHAH FotE
Hasklch & A¥eA €4 %
Ca/Mg H]- &2 low Ca dict¥ 5.60+0.71, high Ca
diet & 5.39+0.822 high Ca dieto]] A 2¥7F 2gt
ol FAAQ frelde sl ol AL o) R
ARG, o] 29 g HEA CaMg vl g0
718 Ad o2 Ao g7 Camg v
o} b TA (Table 6) 2 B H fojalol 4u4e
Holx] gfed ol oAU} a2 o] Aol A
ZERFT FA 8FIRE CaMgo] ¥ g0) ot}
o] FAAAE B Ae o Agoh} o)a
1) 3} JohnsonS-172] e Jrol A CaMg v)&3 o
dFe] AdHdo] WA gL AREe ge Z

ol o},

5) el
% Q1(P) low Ca diet & 3.25+ 40mg/100
ml, hth Ca diet 5% 3.39% 0.39mg/100ml = A 8 9|
Fasx 27~44mle] HHgkd) 9ot low Ca
diets} high Ca dict A}ojo] ZAHel Soj4L
Atk Karanja%-o]®®) Zrg 439 2vhe @3y
29 ¢l BES RANTE BD ¥ o),
2 HEARE ol #EES Hola] gt 1
Ao g% 2 v=9 ‘-ﬁm‘ﬂ]"’] ‘&8 (Table 6) =
*"“ﬁﬂlﬂ_“ﬂ supine2] &%7] gty 29 4#3AA(r
— 6930, p<0 5)2 Uehfo] 84 o Tiust
H el A5 AL AAsn
‘a9 Hlaj}\-13b)7}_ 2 Alo) 3}
A F= v AFoA 1
’E‘AJ-O]E.E]' LJ-O /-" O

O A
og & fikn

o]
[=}

IL]O

%'I—
EEEERE

AT} oA
LEYE
2 Bugh A

d

9]
Qd FE7)
%] gt

Py
o

6) ¢l
A gHR =& low Ca diet T 4.64+0.26g/
100ml, high Ca diet & 4.65+0.25g/100ml=. 4
BE 3.7~52g/100ml W) Skl elelom, o] o
2D 9] 4,65+ 0.56/100ml} 7} 2] w]<=23l 220 qich

O €F ¢HED 5 fz7] golul ake)
FHBAE ez Yth(Table 6)(p<.05, sca-
ted 3 r=—.701, supine ; r=—.6857, isogrip-sea-
ted 3 r=—.6936).

7) FLaM ZE2(PTH)

PTHE #gold = TR0 2A 1.25dihy-
droxycholecalciferol @} €7 ffj_ g A=A A

o2 e R 9 urpsiss)e-) He 87 @ 2
EESS i R :ﬂ]oﬂzﬂ Zrgrol &9 A Zu
hige Bhed#) Hi= Nat-KT-ATPascB A2
o] wWE Nat-Calt-cxchanges] W32
age 11-4 AN =g “ﬂ*l?’l“
= 1;" _1-;1 =) E},ﬂ
AlA BY& "E}%"‘l%_‘ Aoz %%E]E_ gt} d=
PITHE Y7} salt-sensitviry 2
7189 EAlo] ®% Zgo
H s gl ew), Agte] A

A
_'QI, ]“é' Z’
o]

A3 hvpercalccnna

LA el dshie o Raae AN
B3E AH dehtd gl gRuel pTiv)
1¥P] 9902 AT Pk,

Zemel53-2 salt-sensitivity S 71-‘—‘:- /R]-El-oﬂ Al 2
HH7h e HudA do] YEE Yige 2
7EA 71 Eeto] Ass]al E3 PTHR} 2 Tl
BHole FEA SAAND Hushn, o)
4 PTHY] £71 olulT U EFo| 93 calciure
sis2 EF Pgold The) Aol Zog £A3
29 ol 28 $A5E S22
44 AZY BETE L A 4ol o
HEE Zemels2 37 Basldel 1t
%01]/\1 4 F PIH 5+ low Ca dietr] 16.08%
4.59pg/ml, high Ca dietA] 1546+ 4.13pg/mlz &=
28 Aolol £215e Hol7t gan. dyns
dEe) gl Aoz Jeldti(Table 6). et
49 4R 0% Al €A PTH BE uss

g_;q
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ol B HAFES

Ve Fig. 32 K 99 % 792 high Ca dieto]] 4]
low Ca diete]] H]8} 24 AL Yo} 1822
gref 2] 48 F high Ca dietr] 2 F oo g-hr)

gﬂ PTH_—] _/‘L*.Oﬂ 7]0]131- _/;—_5'_ il‘%"—p_ Q},{q_—d-]
MAsE oleg Aolth #4d JA g

AgAe B2 AF7F Ao & FHelo}
4. &= F ZE, 01OUE, 1€ &
ol dHAdEk

Y AP & F

ZE/0td4 s o

Ca/creatinine, Mg/creatinine,

Ca/Mg ¥]& 2 Plereagnines] Zg 43 =l
B2 W3 Table 59 2T}
DR
29 g & Y Ty Hjdeke Table
Low Ca Dict | High Ca Diet
2nd week 2nd week

25 L

g

E

B

= 200

=

g

£

2]

<

&

E 15~

g 5

A
10 |~

Fig. 3. Individual changes m concenuation of scrum
parathyroid hormone by dietry Ca levels
®— — —®  Group 1(n=4), provided with high
Ca diet during first 2 weeks and with low Ca
diet during next 2 weeks, O——0 : Group 2
(n=5), provided with low Ca diet during first
2 weeks and with high Ca diet during next 2
weeks.

9 B ZEiA

of| &= A A1 8FA 29kA] %) low Ca diet & 130.66+ 51.
3mg, high Ca diet 3 184.93% 84.4mp 0. 2 A] o] Y3}
£490) 201 O:VCM A7 154.3% 16.4mgd} H)
W3] B3 $Foln], low Ca diet®. T} high Ca
dietel| A Z27}894 ). Ca/creatinine= low Ca diet<
0.14% 0.15mg/mg, high Ca diet & 0.2240.06mg/
mgl 2 A high Ca diet A] R 2 Z715l4ct
(p<OD). 42 AHe Yoz & FASH 3
Hol0e g Bl 19 400mgd W =F
vl o] 108~127mgo] ot 19 726mge 7 =
7hEbE w = A ZL 215mge & =7hshola Fle
2 49 Aos QAsgT T 24 4ARS
19 800mgel| Al 1100mg, 2000mgo & FriAZ&
9 = F Zaeldake] 113mgoA ZH2Zt 69~107
mg, 45mge g AAEEris vuw b n &
BE MEFL BHERAT oANE @udoly

EF 4A%Y 9PE e Ao LAz
ROt B 289 high Ca dietd) low Ca diet A}o] o]
gl da yEF FHol s 2 Ao)rk g1t (Table
2).

¥ % Ca/creatinine-& supinei} €] o] =78 qtx}
Fe] APBAZE R (r=.7356, p<l.05). o]
e A A S ez g =AFI W5 g5,

tgte] Hdeol Jdats Ao 2 3 PanE-“)G] |
F 2% WA 57 2 o)) L v
%ol JRAAZ ok mmP A ARDG

2) ofHl=
= 319 vpalg
17mg, high Ca diet #

Bl A 22 low Ca dier 2 65+
- 74+ 28mgo 8 FAbol o] 12
Bl 50~200mge] ¥ 9) 0}01] 9l gich.

Mg/creatinine-2 low Ca dlct 0.07%0. OSmg, h1§,h
Ca diet & 0.09L£0.04mgS = high Ca dielA] £ 9]
Ho2 RHaATHp<05). o L) Oﬂ%oﬂ/ﬂ
seuel BE 29 UEE 47N 2%

FFFAL of b1l o] felHos @1—?@
A} o AAYrch = 5 Mg/creatininesty g
T 8ol gle AR ek TH(Table 6).

3) ZE/MiaulE d|g
& 3 ZE/ml2u F ¥ &2 low Cadiet F 2,27+

2@ sl ofu
O
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1.08, high Ca diet & 2.78+1.992 SAA9 f9
4& ¢l1X%t high Ca diet] Z7}she Age B

%tk 1212 high Ca diet] &= F 2+ wjdat
ol mpavl g MM BB 18 AA Adseiyr) i
2 Ardn & 3 ZEmlade vey 99
2] @A (Table 6)2 73 A3} isogrip-seated
FH F27) LY ' FY AFIA(=
7483, p<05) & B & 3 Zg/mauy4 vl go
¢t BAZ: S-S ey

a) ol

=F ¢ FL low Ca dietd 432+ 207mg, high
Ca diet® 453+ 173mgo 2 w|x]L£x} w3 o5t g)
Ao A 2l AFHFo) 1Y 769~1033mgo] P& o
b F e 331~413mg A= ST, o
SFVY ATNNE F BE FFA 1Y A
W d %ol 413 315mge 2 B 4 Ane} vl
F FF0)th & 3 PlereatinineZ low Ca dict
% 0.44%0.13mg, high Ca diet 3 0.57+0.16mgo.
2.A] high Ca dietA] p<.1 =& 4 low Ca dietd T+
=2 g vehllth & £ Plcreatinine®} 3 ¢ta}¢)
F@A 5(Table 6)8 F3 @7 seated 4FEjo] o
#7] Lol A F& 29 FATA (r=.8586, p<.
0DE e,

5. oo &3 9 w QIQE%?_"‘—’J Akt
U 24 2 = Y Z3X Aol 4
AS ot A Table 63 ok Fre d4 1o
9 ionized Ca, Mg, Ca/Mg H| &3} Go]=0l A
AAE JehA) ggtt. 28y supine $£&7]3
Yol = # Ca/creatinine®} ko) A -2 (r=.7856,
p<C.05), isogrip-scated $Z7]8 o] = Z Ca/Mg
ul&o oFe] FPS(r=.7483, p<05) ERYC).
T5718%4 olYolx ¥H 9 =% (supine ; r=
—.6930, p<.05), B3 <27 =X (scated ; r=.
7015, p<(.05, supine ; r=.6857, p< .05, isogrip-sea-
ted ; r=.6926, p<(.05)¢} 92 AHAAS ¥
A 0127 BYge Yol &k B o] HYEFE
#2149 4VBAT HolA) w3y

e
r;L e

B X

ruPlrJ

LR

20 Y #2
Felukehe) ARHY UEF 4 24 Ao
TE 949 AT 237 nxo) WY W 2%

WAk w1 Qe gopuz) Haﬂ 19 7}

el a8 9gel A4 AR o o
4 0% o R stod ol YFe WA SAT

HAYLGAEL P2 T oz 1o 13 (n=
oA 2L 25592 high calcium dict(H
79Tmg/)E THE 25 eb °ﬂ
(3¢ 225mg/Y)E FH3ln
AE Hekwol A 2% %

& 253 7F high Ca diets %’—,—}3]—5&121 A3 o) g

19 o ix] F5Fe A 49 7 {holl 24 g9l
HF AR 73~79%, v f—; %—%%E 100~
110% o] Atk @2 o] o) M EF S 35664022
mg/dayel T, AEATE Be 2

1) 842 scaeddele] 427189t low Ca
dietef] 4 110.56+ 3.44mmHg, high Ca dieto] 4] 107.
87% 5.32mmHg(p<.05) 2 4] high Ca diet FFA|
FoA@g Bz B} =3 isog‘n’p scated *JE}]—J
FZ71EU%E low Ca dietr] 115.62+ 4. 52mmHgol)
Al high Ca dietA] 112.93+ 6.15mmHg(p<(.05) 2
felde 248 Heioh olgr] Bge felde
¥ah gan.

2) €4 % 2% 9 oleg T, vlavg,
F/MIVE vE, ] ¥=5L high Ca diets} low
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et el WElE HE 9% 79 6] low Ca
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e
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a7 gloidh

4) 8% rotal ¥ ionized Ca, Mg, Ca/Mg H] &L
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T(n=5)o A=
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