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The Effect of Ca Supplementation on the Metabolism of Sodium

and Potassium and Blood Pressure in College Women

Kim, Hee Sun - Yu, Choon Hie

Department of Home Economics Education, Sangmyung University, Seoul, Korea

ABSTRACT

This study was designed to investigate the effects of calcium supplementation on the
metabolism of sodium and potassium and blood pressure in seven healthy college women, aged
from 19 to 21 years old. For this purpose, metabolic studies were conducted for two weeks.
During the first week, the subjects ate experimental diet of which nutrients composition was
similar to their usual intake. And during the consecutive second week, they ate the same
experimental diet supplemented with 500mg of calcium daily. The results were summarized as
follows ; 1) Urinary excretion of sodium was significantly increased(p<0.05), but fecal
excretion and retention of it was not affected by supplementary intake of calcium. 2) Potassium
balance was not changed after additional intake of calcium. 3) Serum sodium and potassium
levels decreased significantly(p<(0.05), but aldosterone and renin levels in serum were not
changed by additional intake of calcium. 4) Systolic blood pressure(SBP) was-not affected, but
diastolic blood pressure(DBP) was significantly decreased(p<0.05) by supplementation of
calcium. The above results showed that daily supplementary intake of calcium can be effective
to decrease diastolic blood pressure through inducing the change of sodium metabolism in
young women cating usual Korean dicts. (Korean J Nutrition 30(1) : 32~39, 1997)

KEY WORDS : calcium supplementation - sodium balance - potassium balance - blood
pressure.
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EF9 B D AHo] glon Syt 4
o HF YEF HA3FS 3% 3900~6000mg(NaCl
10~159)" 7224 Ala Pazel 10~20u7} =
Aojet,
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SPvEle BE dE 3ol 24 a4 At 43
8hx Fak gHo g 1996 FRYUYFAL Haurof] 9
s pElvet AE 3T w2 AH o] 556
mgo 2 8% AFF 700mgel FolAz ok, 12
o2 feEvE AREEY Za AFARES VJERY I
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o]} AeF0e A3 F dAYEANA 125
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Period I*

Experimental diet

Blood sample

Urine sample

Feces sample

Blood pressure

*Period 1 : Experimental diet based on usual diet
**Period I : Experimental diet supplemented with 500mg Ca

“Fig. 1. Experimental design.
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Table 1. Physical characteristics of the subjects

Agelyears) 20.4+0.2¢
Height(cm) 163.7+1.9
Weight(kg) 58.6+2.0
BMI 22.0+0.38
Fat% 29.3+1.1
SBP(mmHg)" 103.2+3.1
DBP{mmHg)” 65.4+2.2
WBC(No/mm*)” 6100 +0.6
Hb(g/dIy* 13.1+0.2
GOTW)” 16.1+0.9
*Mean +SE

1) SBP : Systolic blood pressure

2) DBP : Diastolic blood pressure

3) Normal range of WBC : 4,000 - 10,000/mm’
4) Normal range of Hb : 11 —16g/dI

5) Normal range of GOT : 0 - 40p/l

Table 2. The Composition of experimental diet for meta-

bolic study

By chemical analysis

?)Z)Sgggg tcaobrlt Experimental  Experimental

diet of Period T diet of Period 1
Energy(kcal) 2107.6 2074.6 2051.1
Protein(g) 79.5 76.4 753
Fat(g) 53.0 464 447
Ca(mg) 704.7 639.1 665.9
P(mg) 1204.0 945.5 962.2
Na(mg) 5109.4 4281.0 4424.5
K(mg) 31443 2833.3 2830.6

Kol ojs} fAks AR Aol P
ARAolel 2t JUs FEE BHE B Table

29 2ot

Aol ALSE LE A FL AN 4 ok, T
o $-52 AslelaE d%4 Pl UL A3 4
sed A9 1205 WG AF AFE 6404 r
28] ZA TYSe] W TE YERBAGIL B2

Aol AWM AHg-Er T

T3 ALRE 47)RS 2ol B3 BE VTS
ZetrE R fEas aes 2 A 2R
BT ARSA o] A AT 24413F o)} HE F AHES
Ack. AFEzYA AT BF FEFE BT o 2AA

3.
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1A o
Z+ 4771709 494 = EiE 4NE dy o
A 6AEH thad 24 64 A7) AWE &3
219 polyethylene A=8715 283l 347 wjd
SR 5% JEES ZEL2 vlE MedicaAte

Easylyte®d &A1 k& AH43l9 ISE undiluted direct
R0 o8] Z2A skt

2) 4

7y A1z % HF 393ty qEe s
A g YA mo Baeidvht & v TS A g6
249 F A 75 EPsl @A F 1 IRE
#slod 105T drying ovenol X AFAI T Bz ¢
So] B ALg3i%iT

Az Bugl @ ¥ AgE A4 J3piPos Axg
g & atomic absorption spectrophotometer Y&
B3 25 #F7 L 2P0

3) AyAo

Z+ A7 3 wob WE A= 341 A3 4
ol9} Ze 2o|E dF A 7z} Fulste] A3
mixer® Zo} 1L A¥-E Fslo] 105TAAM AxAA £
U e & Aol R B ARSI

2, 9 HESH 452 uhie) 22 oz B
&, Holel At J& FollA DAL microkjel-
dahi® oz ke soxhlet &M%z agu 9
22 bomb calorimeter® & 2381t}

4) HEBT 2B 28T

£33 wo ¥ 3 UEE FP o UEF B4
& ol F2ol of3 ALtstiiTt.

Na retention=Na intake - (Urinary Na+Fecal
Na)

T3 AE BEEE 233 5o W F ARATES
o] g3} o} 2 FAof ofa ALttt

K retention=K intake — (Urinary K+Fecal K)

5) 3 MR 2 EN

AP0l & A s Al gt AgHo] HHE
Bl o3 ol AAsl] A oF 10~ 124 AR TE
el A At YEE, ZE, aldosterone
22)31 renin 3 4o AH&SI T

g3 W JEFY 2§ ¢ =F UEE 2 ZEH
FUS woz 2A39Itt ¥A Wl aldosteroned
1) NicholsAe] aldosterone &34 71E A2k A}
£3lo] RIA(radioimmunoassay)®82¢ 28] &33}
A1, A renin’e Y= NicholsAt) renin 5% € 71
EAJFL o] &8 RIAWY 9 o8] 23315,
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& deelA 248t

v ZFAE 583 P9 E delolA 33 wrEEg
dto] 1Ee HAAE AMEEE

2 +%2 YA(HICO blood pressure met-
er, Japan)g& Alg3le] F FdH $93 23}
cuffs® AF AR Aghgue] Fho} Z3slact.

5. Atz 24 O SN

2 g BE ARERE 2 Agwe] BdA9
FoAE kg, AP 1,19 Hx7te] &
32 paired ttest™] ol&) HrletLt.

x L5
1. HEE QA
g 2e]F wadd A¥o] 2 g 500mg EE4
HAA gzt 28 Fo) JEF HlAdY eSS A B
F32 Table 33 21},

O
19 YEF AA3E Ads] 2437 A3l B4
£ Wik Aol Z4 500mg BF AFA 44
B 7 didEe] A BE 248 75k
2 A3 B 19 19 YEF 4332 4281 .0mg/
day®t 4424.5mg/day 2 VebstTt. o] = wejx et o]
G70] Aol zA} W o7 T3 A kA 1Y YE
B AH% 5025+£1521mg/day, 912+ thgtAle] 19
EE H3% 5017+1280mg/daydl Hlsh <kzh 2o
Ao}, Pd Mz} wa ¥ e didoz 2
19 YEE HTHHF 3900.8mg/day Hob= B2 %
ojth E3t oY F0& A} Uit 192 YEE A3
o] low Ca diet(303+19mg)Al 3565+ 116mg/day,
high Ca diet(826+63mg)Al 4002+528mg/dayehi
BEustiedl, ol¢h A2 vlsd 5otk o2 e 1
EF A Z Aol A ztol9} Aol w2 A}
of, zelx U AF e Aol2 AlmE,

S B9 JEF WAZE 4F B3 e
FAE B F e Fdole ZF 500mg BE
Al oz JEF wlAd3E 230.5+38.6mg/day,
241.5146.1mg/day® 1Y % JEEF 43 %) 5.38%,

Table 3. Na balance measured in the 1st and 2nd period
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, Ao g WAdEE Yol g W e
YA} oy FwEE A S Al
o gilez ¢k 10mmol(Na, 0.22g)¢] VEES
B?sh fAbsit.

3, oW & UER A EE HAAolg 4F 8]
<= woll Hlgke 500mge] ZHS HEd9E o fo3}
A 7kt p<0.05). 5, §320|8 AH3H S o
o 3494.5+94 1mg/dayH ¥ o] ZF 500mg H3A| ]
3748.2+84. 1mg/day® Solytth, ol 7k2t 19 % v}
EF H7%9 81.6%8 84.7% 24 F JEFAH o
85-87%7F w322 wid 9ok Dewardener®e] B3
& Z 33T 85~95%7) 2473 AW S0 2 widd
e Kirkendols™e] ®.1el wla] 2zt e 1] 82l
Aoz vepdtt w3 IujdM dejdE o] 7187
1277 2 & FASLY 1Y YES %S 2438 3
3 ozt dighalel 7+ 4013mg/day® VElsked B
AP AES] &8 F UEF wldFTE ojHth ozt
i

e AFEa oFd Ao B3I Yelle
gopdat aol dig 7] o2 27[X 7} AA = 3 g
=, 2 A 22g A E J8 =5 JES a4
o] Zx57] W F¥oln} Eim= A XA Felde
o AR 8 8 X7} ojgEr| WEelzke A
o]l:]'35).

A F7A) o] oA Be AFEPP o JEF] 4
s ME g AT HalE FAs A vt
a8y Nordins? k% YEFH 245 vldAto]d]
Wie &3 JEFLE sl fxse Aol ozt
dg AdF % Aste el 23802 YEF wiAdEs
We 4= 9lrkn s}, ol thet AFE Popvtzer™ s
Zg BEo| YER A& AL Busiie
Resnicks™¢ 1089 189 BAolA 259 ZHE
DHE 5t Fade o 48 3 JEF wldSle) 3
o] ¢7] Esto] FAadSivka sttt

£ A7 ojn] B3 u} 9l £35S - g55%
Aol A ol AAA(ZE HHF 640mg/day)
19 3 25 A3 182mg oo}, Z B3 A

Na excretion (mg/d)

Period Na intake(mg/d)

Na retention(mg/d)

Fecal Na Urinary Na
I 4281.0 230.5+38.6" 3494.5+£94.1 556.0+78.7
I 4424.5 241.5+£46.1 3748.2+84.1 434.8162.1
Significance NS? NS P<0.05” NS
1) Mean+SE

2) NS : not significantly different between values of two periods at «=0.05 level by paired t-test
3) significantly different between values of two periods at a=0.05 level by paired t-test
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AN (B A2 F 1166mg/day) 12 BF AW 2F &
S-S 981mge & FolstA FUHEeH, Y T
sae PAaao] AHA HE 8 Img/dIF ot T BF
A 7 9.4mg/dIE folaiA Z7leied o8 2
APl sy UES tiAll 982 vlA g B3A
%% JEF ujd o] 2718 Ao opdr} AlgETh

UEE Begke FAol2 43S o 556.0%
78.7mg/day°l oY} 500mgd] ZES EF3ES
434.8+62.1mg/day2 I3t Aadhe A BATH
adu JEF H83e Adol tiiezel UER ¥
A @ oohg goge] BuFE 13t FHE ook
& Rolgtx Ata€rh

C2AEOA

NS b O Fo Z2ENAEF a2lu ZF
9] A EHEL Table 49 2od Z4e] BH3H3
9t feolstA GelxA Eet.

EATe AY7 [, Lo 22 2833.3mg/
day, 2830.6mg/dayelen ol 557} zAR:
dREAel 19 27 2§ AAF 1870+0.05mg/
day'}h urel A3} o] 7]@70] o] zA} Wbyl ofs] A&
& g gigtAle] 19 BF ZEAAF 1897+ 713mg/
day(22}), 1850+68mg/day(dxh e}t vimglS o oF
7+ =& Aol

D4R E A AL 53 Z2F Al 544,31
53.8mg/day2A ZEEFo] AW A7 19 541.
0+51.0mg/dayst A2l fAlEIAH o5& F4EA
#eke] o 19%0) sReATt ol 95579 4Hd
A guoze ZEwME 450+0.03mg/dayet A€l
SABlET Qo o] 1Y AEuATE A F7A B
28 287 A9 glold AF A vmsjo] ofz$u
VESIE gy 2o oo dFo] e R ddte
ARLE & 5 it

AW 4E uldgEe 4¥71zE 1, T 22 1963
7+79.1mg/dayt 1979.2+50.4mg/day® & ZF A
kel 742} 69.3%. 69.9%°) AZ=ACH AAAE
A¥S 23 515 T T 21~254 ExF 49
739 44.1+11.9mEq(1728mg), 26~304 F=t 491
79 47 3+21 0mEq(1884.5mg), 2123 31~404 &

Table 4. K balance measured in the 1st and 2nd period

24 Aele] 7% 52.2+20.5mEq(2036mg)oleta B
393wl o]7|Q7e At el e =F o 2
2 wjAdao] 48.3mEq(1889mg)¢l A2 Husdlge
U, 2 AgudAee ds ol H3g2AEG i

g o ngs 453 FERE W 2 AN
%% ZFol frolehl SRt Zassith

g Al 2P 2F wiA st g 718E &
AstA WEAA FrA R, AE AHel F7HE st
AR YEF B B9 Fo| I7IEAM Akt
U o] E7h8te 231302 ZE eVt FAlHe
Aoz F2H).

25 LAY 2F B A 0E fIAE Us
A skt

3. 8% Ui Na%t K 83

AgaolE A AAE Ad AP0l HHE
9 ohed ofd Al A gRW JEES 28
342 247} v w3l & w Table 50 vehd 2AAd 2
& BZAHE AT FFo] Yeht IHY BE HEF
gFe Z4 REUFHA 144.7£0.6 mEg/LAA 25
H2ZE 3343 139.740.4mEq/LE FoI3HA At e
o (p<0.05), EPW BT ZEII= ZF LA
4.3+0.1mEq/LAA 24 2343%F 4.0£0.1mEq/
LE #93 448 At (p<0.05).

A9l AdAEd W HEFE FEE 1356~145
mEq/L7EM 2 AdtdAEe] YEE vEE
e A4 FAE Ao, AW LF == AT
%91 3.5~5.0mEq/L™ 25 &3t

24 A3 30 €3 UEEH 2T viAe

Table 5. Serum Na and K levels before and after ex-

perimental treatment

Before After Significance
NamEq/l) 1447+06" 139.7+04  P<0.05”
K(mEg/L) 43+0.1 4.0+0.1 P<0.05
1) Mean +SE

2) significantly different between values measured before
and after experimental treatment at a=0.05 level by
paired t-test

K excretion(mg/d)

Period K intake(mg/d) Fecal K Urinary K K retention(mg/d)
I 2833.3 541.0451.0" 1963.7 +79.1 328.6+74.3
il 2830.6 544.34+53.8 1979.2+50.4 307.1+40.4
Significance NS? NS NS NS
1) Mean+SE

2) NS : not significantly different between values of two periods at a=0.05 level by paired t-test



dgo] gt AFo|A Kynast-Gales$t Massey™ &
1399 @A Udes 453 e 12 Aol
AAANRE W A JEET ZELTNA Fl3 2o
7t gglda stgen, osh e Aske Ayachi®'s}
Hatton?9] A x = g1}

olg g B AN AHEE F EAH U UEE
ko] Y et ole 24 A4 St wet =
F UEE wlddgo] Z7HEHA 2d ARl Aoz
F2g9g, a8 QU ZF 55 2P UEF 753
3 vobl ulala 9l distd = & o A7t 28
stha £t

4, 84 Aldosteronet renin&3

2 BE AR A3 YEF dAMEe] WEt aldo-
sterone°| L} renin®] ¥H| <} TAE AJNAE #HEP]
9J8te] Aol & AH 3] AR A Aol A

A2 B9 T ol AAks) A @AY aldoste

rone® renin FHE ZHzh A8

FAY aldosterone> A#4 ol & HH 57| Aol v
8} ZE 500mgS ESAHAA L o K8 2ol of
YA|et 239.6+73.9pg/miol A 219.8+32.4pg/mlE o}
7t 22819 eH(Table 6).

o] AW reninT FL 4 500mg BEAH=
Rzt Frlete AEE BYod frol @ Aol oo
o, RE 438229 93 W renindH2 B 3HAY
0.24~4.7Tmg/mldl £ ATt

5. @t Big}

Aol & M3 a7 AR AT Aol HHE

Table 6. Serum aldosterone and renin levels before and
after experimental treatment

Before After Significance
Aldosterone(pg/ml) 239.6143.47 219.8+32.4 NS?
Renin(mg/ml) 1.7% 05 26+ 0.7 NS
1) Mean+£SE

2) NS : not significantly different between values measur-
ed before and after experimental treatment at =0.05
level by paired t-test

Table 7. Blood pressure before and after experimental

treatment
Before After Significance
SBP(mmHg) 103.2+3.1"  103.5+26 NS?
DBP(mmHg) 65.4+2.2 614+30 P<0.05”
1) Mean+SE

2) NS : not significantly different between values measur-
ed before and after experimental treatment at «=0.05
level by paired t-test

3) significantly different between values measured be-
fore and after experimental treatment at a=0.05 level
by paired t-test
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29 O-3d ol Arke] A FEA Eske] Wl
Table 74 VR 2ct.

4Z7] ¥HSBP)L 500mg ZeRE A3 T 49
g wsly} giglont, oj¢r] ESHDBP)2 ZgEF A
# % 65.412.2mmHgA 61.4+3.0mmHg= f-<J3t
228 BAHp<0.05). o1& AFE Beligans™*
o] AdELdS 2t A 2 YA 4~6714 E A A
19 1~2g9 Z24S FA8S o 37] gL Wst
Aot o] 7] Fetol AT B gt Ao} ]
23 A goltt

Z4o] dgtet AdeE nEY B A¢ 1 &5
7 Hg & Aos BE A7} Aot Wittemans %
Harlan? Harlan®2 24 437} 19 400mgr] 2l
7% 1™t Aol AW 800mgTE o) dolH 1
AoAdo] 23ty Hadta U ZemelSWe ZE
B2 e A e JEF AT 52 A+
o gt vehte 93e] YEF MA ] 1 L AF
o] ¥ Ao 1 B3} 0% FAsthn F38
o

a1} Johnsons & AP LS 71 35~654
A 819oA Zag BESHE H(1.5¢/Y) 7571 2
ol¢gk7] d<to] BF A3t= A Wskrka Emdta gloiAl
g B3 A7 Ao g e B nEqh
Aol A 9 F7d o] F&= FAEta YA€ oH
Eaaic=g

=]
29 9 22

A7a 20U AUAEAA BARole &%
500mge] ZEe BE AN F AU YEE, BF
A @ gt X &= Gl vhel AET AHE 89
o o2 2ot

D ZEEE A RS 53 JES ujdZe ¥
7t et 2SI UEE W FS fofsiAl
Z71IatH(p<0.05). 22 YEES AV RAEE
2 RS oA GeRAl et

2) s & o ZEWAF, 12ln AW 4F B
FHL 2 BREAHA WA Wsktt

3) AW UEF FFE Hd2e] AFHAl BT 144.
TmEg/LE2y ZHRFHAHAA FF 139.TmEg/LE
folatA Z4astgdth(p<0.05). @3 2F FF =
TaEE A E s 73 2H4ag HAtH(p<0.05).

4) T4 RaAd#A 34U aldosteronedHE-2 41t
2k Aol oy 5249l Wl ohyden, ¥
W renin 3 £ o3 W3S Holx] i)
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5 ZgR% A3 § 357] L(SBP)2 Wz
&sko} o¢kyl FHDBP)L 65.4mmHgollA 61.
4mmHg= F9F3 Z4aE B tH(p<0.05).

olde] HE AAE éi}bﬂ 2 o B3eld 3=
20t) A Eo] AES H3HFsE A8L B8
E§ Aol 77}5]‘31 43 YEF o] ado
2H olghy] g wEEH £8o] E 4 gedzn
2op gev & A3 g2 7130 o] FolAy] u o
gt Akl Al disl B Aor =oste A
< ¥ty AlsE. agEE gog didy) Ay
M UEE 4 Zgtiitel d#E 2tn vz AAA
b o 2 APEolzjol & WaAo)| Yt Az},
= 4AY 2

Aol 4449 5 s 252

A FEF(F) o ZA=gy)

A 74
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