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= ABSTRACT =

The purpose of this study was to estimate the sodium and potassium intakes and
their metabolisms of preschool children, and to evaluate the relationship between
the blood pressure and the related variables.

The subjects consisted of ninety-five preschool children aged two to six years(male
57, female 38). Twenty—four hour urines of subjects were collected for the measure-
ments of their volume, sodium, potassium, creatinine and urea nitrogen. At the same
time, the questionnaire was designed to assess the sodium and potassium intakes.

The results obtained were as follows ;

1) The urinary excretion of sodium in 24 hours was 54.6+22.4mEq(or1255.8mg)and
dietary sodium intake was 2147.0+518.4mg. The dietary sodium intake significantly
increased with increasing age(p=10.0151). However, daily sodium intakeper unit body
surface area did not show significant difference by age.

2) The urinary excretion of potassium in 24 hours was 14.24+7.6 mEq (or 555.2mg)
and the potassium intake was 1133.8mg.

3) The urinary excretions of creatinine and urea nitrogen were 240.2+126.2mg and
2946.741693.9mg, respectively.

4) The principal food source of sodium intake was the seasoning group, which con-
tributed 49.9% to total sodium intake,

5) The main food source of potassium intake was milk and milk products; from
which 28.6% of total potassium intake was obtained.
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6) The blood pressure showed highly positive correlations with height, weight and
body surface area(p=0.001). In addition, the blood pressure was found to be correlat
ed with urinary sodium excetion and dietary sodium intake (p=<0.01).
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Table 1. Blood pressure, height, body weight and body surface area of subjects by sex and age

Age s SB.P Height Body Weight Body Surface
ex
(year) {(mmHg) (mmHg) {(cm) (kg) Area (nf)
2 Male 73.8+11.1%  45.0+ 01 947484 1507417 0.62 0.07
{n=6) Female - - - -
Total 73.8:%11.1 45.0%+ 9.1 94.71+8.4 150+ 1.7 0.62+0.07
3 Male 81.84+12.8 5474111 99.345.0 16.912.5 0.682 0.06
(n=18) Female 718+ 2.9 452+ 6.4 96.8+3.7 145314 0.624 0.04
Total 76.8+10-2 49.9+ 9.9 98.4+46 161424 0.65+ 0.06
4 Male 77.0+ 5.4 520+ 5.6 1083 8.0 18.4+3.3 0.7340.10
(n=22) Female 79.34+ 6.0 550+ 9.4 102.7+24 17427 0-69+0.05
Total 781k 5.7 53.4+ 7.6 105.2 £6.2 17.9+3.0 0.71+0.08
5 Male 82.4+ 6.0 54.8+ 9.1 110-3+5.6 20.1£29 0-78+0.07
(n=34) Female 82.1+ 9.9 554+ 8.4 110.84+5.5 18.8+2.6 0.76 £0.07
Total 823% 7.7 55.1+ 87 1105 +5.5 19.5+2.8 0.77+0.07
6 Male 86.7+14.0 57.611.3 114.2+5.1 20.8+£2.2 0.81+0.06
(n=15) Female 89.6% 3.7 60.0110.0 116.2+5.8 21.67+2.4 0.84 +0.07
Total 87.7+11.4 58.41+10.6 114.7 +5.0 21.0%+2.2 0.82+0.06
Male 81.3+ 9.8 53.9+ 9.4 107.7£8.7 18.7+3.2 0.74-+0.09
Grand Female 80.5+ 87 541+ 9.4 106.3+7.4 17.9%£ 3.1 0.71+0.08
Total

(o =95) Total 810+ 9.3 5401 9.4 106.7+8.2 18.4:£3.2 0.73+0.09

¥ Mean+S.D. (S.D. : Standard Deviation)
S.B.P. : Systolic Blood Pressure
D.B.P. ; Diastolic Blood Pressure

Body Surface Area = Weight®*25 x Height®"?® x 0.007184
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Table 2. Urinary sodium(Na) excretion of subjects by age

* . Significance by Age(P<0.05)
** . Gionificance between Dav and Night (P<C0.01)

—29_—

Age (year) 2 3 4 5 6 Total
(No. of Urine tested) (n=6) (n=18) (n=22) (n=34) (n=15) (n=95)
Concentration®
Day (mEgq/]) 147.3+53.4%  109.3451.0 14333604  119.6:751.1 134.3+79.3  127.2458.9
Night ({mEq/1) 128.5+36-3 102.5+448  126.1E£588  107.91447 113.7+56.6  113.3+49.7
Day/Night 1.20:£0.40 1224073  1.223+054  1.2030.47 1231043 1.21--0.53
12-hr Exeredon®
Day (mEq/12hr) 25.1+106 233+ a1 31.0%14.8 3524172 33.7+17.9 31.1£15.6
Night {mEq/12hr) 24.336.7 17.74102  21.4X106 26.9+15.0 25.7419.0 23.5%13.8
Day/Night 1.061+0.53 2.04:£1.77  1.63+086 1.60+1.05 1.71+0.90 1.67+1.14
24~hr Excretion
(mEq/day) 49-4%14.2 41.0+123  523+21.0 62.14£23.0 59.4+27.9 54.6+22.4
(mEq/nf/day) 8044265 65.9+192  711+28.8 80.0£28.9 73.4£30.0 74.3+27.3
24-hr NaCl Excretion
{g/day) 2.87+0.84 2.39+0.72  3.06%1.22 3.63+1.34 3.47+1.63 3.19+41.31
{g/uf /day) 4.70+1.55 3.85£1.12 4161168 4.67+1.69 429+1.75 4.34+1.59
% Mean 3 S.D.
*: Significance between Day and Night (P<{0.01)
Table 3. Urinary potassium (K) excretion and Na/K ratio of subjects by age
Age (year) 2 3 4 5 6 Total
{No. of Urine tested) (n=6) {(n=18) {(n=22) {n=34) {n=15) {n=95)
Concentration™
Day (mEgq/1) 467+11.0% 3364219 47.74307 28.8+132 36.5+29.9 36.41£23-6
Night (mEq/1) 26.4£175 2861150  27.8%k165 21.37£11.9 233£105 24.8113.9
Day/Night 2.41-+1.61 1.53+1.56 2181141 1.69+1.16 1.59+1.18 1.80£1.33
12-hr Exzcretion™*
Day (mEgq/12ht) 81343.16 7111434 1040732 9.0015.36 9.54+7.70 9.00+6.14
Night (mEq/1zhr) 4.41+1.17 4.88+2.94 4611247 5.69%4.43 5.68£5.10 5.20£3.75
Day/Night 1.89+0.09  2.12+1.99 2.78+2.06 2.11£1.37 2.2941.98 2.29£1.74
24-hr Excretion
(mEq/day) 125431 12-0+4-8 150+8.4 147£8.1 152494 14-2£76
{mEq/nf /day) 20.84+5.6 19.1+7.2 20-8£10.7 18.9310.4 20.4+13.0 19.7+10.0
‘Urinary Na/K Ratio®™  412+1.44 415+2.70 4351264 5.3513.24 5.6015.04 4851+3.29
% Mean +5.D.
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Table 4. Urine volume of subjects by age
Age (year) 2 3 4 5 6 Total
{No. of Urine tested) (n=6) {(n=18) (n=22) (n=34) {(n=]15) (n=05)
12-hr Urine Volume*
Day (ml/12hr) 175.2% 250.2 221.2 3126 271.0 264.3
+ 615 + 1519 + 790 + 1439 + 1116 + 1293
Night (ml/12hr) 199.3 170.5 1756 2664 230.5 2169
+ 63.7 + 653 + 528 + 1344 + 128.6 +1101
Day/Night 0.99 1.62 1.34 1.35 1.38 138
+ 0.38 * 079 + 049 + 067 + 056 + 069
24-hr Urine Volume '
{(ml/day 3745 420.7 3468 577.9 501.5 481.3
+103.2 + 179.8 + 930 + 2236 + 187.3 +194.9
{ml/of /day) 569.2 650.4 563.2 756.7 648.2 664.6
+153.1 + 3081 + 1492 -+ 301.0 + 216.6 + 2621
% Mean +S.D.

% : Significance between Day and Night (P<0.01)
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Table 5. Urinary creatinine and U.U.N. excretions of subjects by age

Age (year) 2 3 4 5 6 Total
(No. of Urine tested) (n=3) {n=4) {n=5) (n=18) (n=10) {n=40)

Urinary Creatinine Excretion
(mg/day) 254.4 159.5 246.8 241.1 2635 240.2
+166.3% + 56.8 +103.1 +130.0 + 1466 +1262
(mg/nf /day) 380.8 250.8 386.6 309.1 3311 322.3
+219.0 +104.0 +1771 +169.6 + 181.6 +166-5

U.U.N. Excretion

(mg/day) 2308.7 2119.4 2493.7 3242.8 3162.8 2946.7
+1335.4 +588.2 +730.9 + 1986.5 +1857.2 +1693.9
(mg/ut/day) 3508.4 3327.4 3843.9 41212 4133.8 3958.8
18826 + 11106 +1258.7 + 2541.0 +2236.8 +2120.4

¥ Mean +85.D.
U.UN. : Urine Urea Nitrogen

Table 6. Dietary sodium (Na) and potassium (K) intakes of subjects by age

Age (year) 2 3 4 5 6 Total
(No. of subjects) (n=6) {n=16) (n=20) (n=29) (n=11) (n=82)
Na Intake
(mg/day)* 1887.8 1826.5 2147.3 2300.1 2350.1 2147.0
+ 249.03% +399.8 + 5126 +439.5 +4395 + 518.4
(mg/of /day) 3021.1 28792 3041.4 2879.5 2879.5 2931.0
+ 5484 =+ 563.1 + 781.8 +607.5 +607.5 + 657.9
NaCl Intake
(g/day} 4.80 464 5.45 5.97 5.97 5.45
+0.63 =+ 1.02 +1.30 * 112 +1.12 +1.32
K Intake
(mg/day) 961.8 1068.7 1111.9 1163-9 1282.7 1133.8
+ 2428 =+332.3 + 264.8 +294.7 +306.9 + 297.8
(mg/nf /day) 1450.3 1588.0 15711 1470.5 1621.4 1526.8
=+ 378.2 +349.3 <+ 350.9 +301.4 +383.6 =+ 366.4
¥ Mean +8.D.

* : Significanice by Age (P = 0.0151)

— 31—



- ERZ - ¢ BE-

AA =78 A7 & Ze=R HIAHEE, o]
E AU Ak e vimE FEgs vy
E2otn @ = 9tk

B a7 oAt aua oAl ne ke
Hsld &A%l LS urea nitrogen vi-Adzke 19
W 296ge.2 et BEWY 24 J4AE
Y A#&e] urea nitrogen HE- wjdak 3.48~
543g Rtk wgror}, o]yl B 13 urea nitro-

etk 3

Jp

gen Hj

3) Sodium % Potassiume] 43 AFe]

(1) Sodium % Potassium 4 &k :

HEAE B K 2APEO 23] 42 19)
19} sodium @ potassium /‘4_,4 o F 63 Zrl
B8 190 19 A9 AABE 2438 640 o
27747 4.80, 4.64, 5.45, 5.97 ) 5.97g /day &

ARl mel 3 St A p=0.0151). 2 =
A} AFE 198213 Beremsen5¥o] B uEl 104
olgiele AGHHH 85g3 AHE N3ty v
@Ete] 2o, vld FEolsty & 5 JATh

B A At @9 AR AEAY sodium
AFFLS Ao me o3 A0)7) glo] BE
2981.6+657.9mg /m?/ day 2 FElpel Aol
< A%l o} feldoz S8t
U, A ¥%e FeE JdEe MR =
718 neiste] akd @9 XA EF sodium
#1*’-*3 A o F 23 A& Bolx] g

og Hol, oju] Ko}l o, AE HF F@el
T4 nHE Aoz YyAEny

4zl e] potassium 4 FH3F.o 2Mo}7} 961.8+
242.8mg /day2 717 3 6M)0}7) 1282.7 +306.9
mg/day2 717 wgod, 9 AR

sodium 4d #Hzre

},\I

off

HAGF pota-

Table 7. Dietary sodium (Na) intake of subjects by age and food group {mg/day)
Age (year) 2 3 4 5 6 Total
(No. of Subjects) (n=6) (n=16) (n=20) (n=29) (n=11) (n=82)
[ Milk & 2746 255.9 225.3 196.8 152.1 215.0
Milk Preducts (14.8Y (14.0) (105) ( 86) ( 65) (10.0)
I. Vegetables & 125.8 112.3 162.7 243.6 297.2 196.8
Kimchies ( 67) { 6.1) { 7.6) (10.6) (126 { 9.2)
0. Fruits 6.4 6.4 7.8 8.8 11.6 83
( 0.3) ( 04) ( 0.4) ( 04) ( 05 ( 0.4)
V. Cereals & 229.7 205.9 1733 250.3 256.7 2221
Potatoes (12.2) (11.3) ( 81) (10.9) (10.9) (10.3)
V. Meats, Fishes 200.0 195.0 274.6 244.9 297.2 244.6
& Eggs (10.6) (10.7) (12.8) (10.9) (12.6) (11.4)
V. Fats & 89 34.0 329 376 21.9 31.5
Oils { 0.5) { 1.9) ( 1.5) { 1.6) ( 0.9) ( 18)
VI- Seasonings 900-0 840.4 1105.1 1175.0 1173.5 1072.3
(47.7) {46.0) (51.5) (51-1) ( 49.9) ( 49.9)
VI- Snacks & 142.4 176.7 171.4 143.3 140.1 1562
Drinks ( 7.5) { 9.7) ( 8.4) { 6.2) ( 5.0) ( 7.3)
Total Intaks 1878.8 1826.5 21473 23001 2350.1 2147.0
{100.0) (100.0) {100.0) (100.0) (100.0) (100.0)

( ): percentage of total sodium intake.
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A8t A sodium A FHare] 49.9%F = A5 (1) Sodium, Potassium, 29z 425} o|S

Ak awe] $74EEE EUE S0If R uR

Table 8, Dietary potassium (K) intake of subjects by age and food group {mg/day)
Apge (year) 2 3 4 5 6 Total
(No. of Subjuets) (n=6) (n=16) {n=20) (n=29) (n=11) (n=82)
I.Milk & 385.1 395.0 323.3 3138 230.8 327.8
Milk Products {40.0) (37.0) (29.1) (27.4) (18.0) (28.9)
I - Vegetables 126.9 167.9 195.3 256.0 3375 225.7
& Kimchies (13.5) (15.7) (17.6) (22.0) {26.3) {19.9)
- Fruits 76.5 76.5 94.9 105.5 13921 99.6
{ 80) { 72) { 83) { 91) {10.8) { 3.8
. Cereals & 93.9 113.9 1361 126.6 196.1 133.3
Potatoes { 98) {10.7) {12.2) {10.9) (15.3) (11.8)
V. Meats, Fishes 176.4 179.5 214.9 214.6 2117 204.6
& Eggs (183) (16.8) (18.3) (18.4) {16.5) {18.0)
VI. Fats & 32.0 321 45.3 40.2 72.4 43.6
Qils ( 3.3) ( 3.0) ( 41) ( 35) ( 56) ( 3.8
VI- Seasonings 38.5 22.9 56.5 64.2 51.2 50.6
{ 40) ( 2.1) { 51) ( 5.9 ( 40) ( 45
Vi- Snacks & 20.6 80.9 45.6 38.3 43.8 485
Drinks { 3D { 7.6 { 41) ( 33) ( 34 {( 43)
Total Intake 961.8 1068.7 11119 1163.9 1282.7 11338
{100.0) {1000) {100.0) {100.0) {1000} {100.0)

( ): percentage of total potassium intake
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Table 9. Correlation between the result of urine analysis and dietary survey

Clinical Analysis

Dietary Survey

Na (1) K(r) U.U.N.{r} Na (r) K(r) Protein (1)
Clinical Analysis
Na Excretion 0.409%** 0-406™* 0.544™** 0.305™* 0.161%
K Excretion 0.507%** 0.258** 0.449™** 0.301%**
Urea Nitrogen 0.202 0.176 0.016
Dietary Survey
Na Intake 06657+ 0.571%%*
K Intake 0.656%**
Protein Intake
F

(r) : Coefficient of Pearson Correlation
+:0.05¢(p<0.1 #:p=<00]

*p<005 e p< 0.001

U.U.N. : Urine Urea Nitrogen

)

of wjAdgziol JuA -

il

=
T N PP P

o} A3 WS 1 ch(p<0.001).

PVe Faele] kel Ad S A FHals AL
AgUd e 71t sho, el Az
o 49 AHF Aeld) 9() deaArt E43

ohn stgout, B EAF ABgAE FED PP
o] %9 ntR7 AR sodium A HP gz
BHF Alolel o) At YEY R
BoHp=0.001) 8HH o}5 o] 4 43 FHo]
@ A4 250 7109 A gAE gor, A
A olgo] @ HHAR L HT 481x125g2
Zose FEoIUTH
Sodium A H{F3 & F potassium ] % 7}o)
VHERG oF 9] A Al S(p=0.01) sodium H#
gkol) Wl potassiumufdeko] Wglgltl= Young
1:29) ol Peterson's 3014 B9 dxe gt
(2) B3k & A Qs 484
o] 4 #A= # 107 7
o &) 3 ] d€ee Al HFe vie
AF e Faiol 7Hd o},
o] At 72} 0.5314 = 0.4357(p <0.001)

F

2 9328

Z eyl 9% 7] Loggies® s Lauers®® o
24]75.4 277t ol 9FL txe TR
15 _:3:_.:," E‘]-‘-Jrc”-g B B gl

H
.E_
717 S SR ZalgAT AF7HA 8
A }33’ 22 Nva“’ A7he WA= &

__]-L-
I o= Z*EP—} ¥Fe) Fd BAE Jede)
S AT} 1982140l 11~124)2] ol2lo]& jAake
Z & Cooper®®e] Aol A 0|52 & sodium
vj g a £27) EYP3te] Fe) AAHTA (r=0.386,
p<0.001)7} morg Wl glrh

2 FA AL Y] sodium % 9 sfEZe
F27] 2 37 g4 ¢ A uuAE vE
Heom, 9 AEHHY sodium vfHTL ¢t R]
237 843 o A BAE ez

B AN 2% Na/K ¥)ge 23 @37

E g:z} ol A#ATAS Byt 1972 Dahls®™
Na/K vlgBrh=
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ot gl
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2 2 e
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.il
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Table 10. Correlation between blood pressure and related variables

S.B.P. D.B.P. Urine Volume
(x) (r) ()
Body Weight 0.5008*** 0-4260*** 0-1736*
Height 0.45437%* 0.3708*** 0.3350™**
Body Surface Area 0.5314*** 0.4357++* 0.2762**
Urinary
Na Excretion (mg/day) 0.2636** 0.3041** 0.3825%**
Na Excretion (mg/nf /day) 0-1354 0.2038* 0-3065™*
K Excretion (mg/day) 0-1110 0.0396 0.4577F%*
K Excretion (mg/nf /day) 0.0093 -0.0939 0.3923%%*
Creatinine Excretion 0.1889 0.2105% 0.7044%%*
Urea Nitrogen Excretion 0.2496" 0.2412% 0.7614***
Na/K Ratio 0.0863 0.1936*
Dietary Na Intake 0.3984*** 0.2500*
Urine Volume 0.2876%* 0.2433*
() : Coefficient of Pearson Correlation +0.05¢(p¢01 5 <001
S.B.P. : Systolic Blood Pressure * 5= 0.05 0 <0.001
D.B.P. : Diastolic Blood Pressure
A 2 3) =% Na/Kulgg i 4852 |d#Hd
Zt Frkele RS BPon] foFolAE ot
2 ATol e 3 #8A obF ol sodiums} potas- Tk
stum 4 3 & 3¢ YALE BAE7] Yske o 4) 19 =% creatinine & urea nitrogens}4d
64 olglel S HA o} 957L thAlo® 244|371 2 20zt 240.2mg, 2946.7Tmge & A B A
2E QARG 29 D & AR EAFE B4 of W& fog Xo]E BolA BT
o, EEAE o435t sodium potassiume] 4 5) Fokzt = vl <] e 1.38(F3r 264.3
A 4eE A oked 24 o1& B ml, o} 2169ml) 2 F & ¥]gFE 481.3ml g
g a5zte] 4uAde AESQT 24 29w .
&3 2t 6) Sodium 3 # o] FH ggdo] He AFL 4
1) 1¥ 5% sodium #j4ZF L HF 546mEq =29, 3%, @3, 15, d2gE AxFo
(1265.8mg) o)1, A} FRAPH| 28k sodium Z8E FojggFoe 2 A AH sodium A e] 49.9
AFTe 2147.0mge 2 Jelyth Sodium 4 3 %E AR StAT
Ze AFol Tl na) Zrlete AT B 7) Potassium 4 o} 8 F4°] He 4FL
o, &5 ATHAGF YT A 2 S 2 FAEcR 1Y F potassion 4 FHF 9
28 AolE HolRA] gt 286% = A ABFHT
2) 19 =3 potassium ¥jAze B 14.2mEq 8) n uldeEzte) oA B AN 4
(555.2mg) |21, 1] potassium 4 22 1133.8 4 245 AHEH, F 4% % sodiumT} po-
mge. 2 vElyT] tassium, sodium¥} urea nitrogen (v whuial)
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22|31 potassium¥} urea nitrogen (5= thulz)
Zhell froj o] AEaA (p<0.01)E »ch

9) 571 ¥ #47) 2L W 81.0mmhg,
540mmHgz Qo] et fejdos Zrlste
S BR2H(p<0.001), 4%, AF, AXA
A3k ko) 4B BAS BIYS B oyt (p<
0.001), sodium 4 &k 2 WAFTHE e 4
A (p {0.05) & vtepich

ol4s] AHER mFo] Bw, HA  wHlsol
sodium 3 2] Al 7 & wdFe] 2

&% 2 Ags

EY R AT AR A9 48 s4e ol
Fobrlmr s 5= fd7)d olzy nA
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