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ABSTRACT

This study was performed to investigate the effect of sodium intake on blood pressure and blood parameters. 20 young adult
women were fed the diets containing 290.5 mEq (high-Na diet) and 51.3 mEq (low-Na diet) Na for 6 days, respectively. BMI, DBP,
and MBP were significantly lower in low-Na diet than those in high-Na diet. 20 subjects were divided into 3 groups according to
the salt-sensitivity. In salt-sensitive group, decreases in SBP, DBP, and MBP by low-Na diet were shown. And there were not
significant difference in blood pressure of salt-resistant group between high- and low-Na diet. In count-reactive group, MBP in low-
Na diet was significantly higher than that in high-Na diet. Hemoglobin, creatinine, uric acid, and haptoglobin levels in serum were
significantly higher in low-Na diet than those in high-Na diet. Among groups with diffrent salt-sensitivity, increments of
haptoglobin by low-Na diet were shown in salt-sensitive and counter-reactive groups. Actually, low sodium diet affects not only the
blood pressure, but other biochemical parameters which in turn affect an individual overall health. Also salt-sensitivity should be
considered as an important determinant. Therefore, for the patients who need restricted Na diet, it would be suggested that various
biochemical changes and individual salt-sensitivity should be carefully considered along with dietary Na manipulation. (Korean J
Nutrition 35(7) : 754~762, 2002)
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Fig. 1. Experimental design.
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Table 1. Composition of the experimental diet

Mealtime Meal composition Amount (g) Na (mg)
Yeast bread 60 2.7
Breakfast Milk 200 100
Hard boiled eggs 60 78
Smack . Omnmge ... 100 2
Steamed sweet potatoes 150 15
Lunch Fried chicken 165 86.2
Kkackduki 110 19.7
1st day Cooked rice 100 2
Supper Fried shrimp 90 39.1
Sauted perilla leaf 55 16.1
Seasoned Doraji, cucumber 67 7.15
Apple 200 4
Snack Candies 10 0.5
. . 37245
Non-discretionary Na (mg) (16.19 mEq)
Sandwich 110 0
Breakfast Milk 200 100
Smack ARl . 200 4
Cooked rice 100 2
Grilled pacific cod 60 58
Lunch .
Fried vegetables 50 17.05
Seasoned cabbage 53 11.84
2nd day Smack Banana o 6
Cooked rice 100 2
) Potatoe croquette 82 61.15
Supper Seasoned sea lettuce, cucumber 50 7.9
Fried soybean curd 105 0
Rolled egg 45 354
. . 300.94
Non-discretionary Na (mg) (13.08 mEq)
Karaeddok 100 0
Breakfast Milk 200 100
Snack e OB et W00 : 2
Cooked rice 100 2
Fish cuttlet 95 72.7
Lunch Sauted oyster mushroom 85 1445
Seasoned radish root 103 12.54
3rd day Boiled potatoes 70 1.4
Cooked rice 100 2
Supper Sauted pork 56 304
Sea lettuce, radish Namul 80 13.79
Pumpkin Jeon 60 14.95
Smack .. Peanus . 20 04 ...
266.63

Non-discretionary Na (mg) (11.59 mEq)
59 m
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AL AEE 81 /e 28 92 dE9lA Beam
balance scale (Continental scale co., Chicago, USA)
< o] &3l &3t AL MartinX AZ7]E o] &
stof 23] WHE 2ot F2 o AAL W FEAS o
A HRSHA ok AAR 108 ol FAS S F ¥F
T2F HHAIE ARRSE SAseY, oF JeAdS
& olgstd ANE 20 mlE AHAUT. AT d 6
ml heparin® 2 *2]€ CBC bottled] ©x, Y= &
AL 3,000 rpmoll Al 1587 94 E2lsle] 3L e &

2400 AHg sk

Table 2. Nutritional composition of the experimental diet

&-J

Nutrient Intake

Energy (kcal) 2,023.90 +  48.85"
Protein (g) 63.90 = 5.90
Fat (g) 47.80 £ 1295
Carbohydrate (g) 33432 £ 3940
Vitamin A (R.E.) 3,359.27 + 1,690.44
Viamin B; (mg) 1.12 + 0.26
Viamin B, (mg) 133 = 0.22
Niacin (mg) 19.80 = 5.14
Vitamin C (mg) 9543 + 2777
Calcium (mg) 578.20 +  45.81
Posphorus (mg) 1,013.63 £  90.41
Iron (mg) 18.80 + 1.39
Photassium (mEq) 4057 + 9.69
Sodium (mEq)

High-Na diet 290.48 + 15.63

Low-Na diet 51.26 + 4.53

1) Mean =+ standard deviation
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Table 3. Physical characteristics of the subjects (n = 20)

Variable Mean+SD" (Range)

Age (years) 22.88 + 2,52 (20-28)

Weight (kg) 54.71 4 6.56 (43.30-66.95)
Height (cm) 160.04 + 4.83 (149.95 - 167.40)
BMI (kg/m*)” 21.08 + 1.93 (17.98 - 24.32)

Systolic blood pressure (mmHg) 110.25 + 7.69 (100~ 120)
Diastolic blood pressure (mmHg) 67.50 + 9.67 (50-80)
1) Standard deviation

YEFAS AAG $ol foJstAl 2astdtt (p <0.00D).
Hehe #&718ge] YERAFA AUEFEH AN 2zt
107.6 = 8.7 mmHg, 103.5 + 10.3 mmHg=ZA 3t 2}o]
7} ey, o178y (65.5 + 8.3 mmHg, 60.8 + 8.6
mmHg)# HF#EY (795 £ 7.4 mmHg, 75.0 + 7.7
mmHg)2 YEF HFFFd w2 3o]E B AUYEF
2o|A] IHEFARG {odA #AIAT (p <0.05,
p <0.05).

UEEF e AL AoUEFe] U5TIe #
HErh= 714do] 1960d Dahl™el 9dte Bag ¢]F o]
of B¢ B A7} o] FolH} Law 578 2~3F7+ A
e nEYRAE oz VEF HIHE 7227 2
7} A1 B 5 mmHg, 28¢$A= 7 mmHge
2718 ASHe B 0|2 Q8 MTAEEANAN HEF
L 26%. TSR AL 15%7HA 22N F de
Ao B¢}t Milan 7€ n¥te FA7 2Hs}
A YEF AF9 22 8744 8% vi$ 523 9%
S 3t 8¢ A4S Gl 98iE 3 104 mEq ©l
3e] UEF A#7t vigAsiA R, dfE o] g% &2
28] o) AFste ddx sttt Maldonado-Mar-
tin $7& 3] Q¥ 39 A¥F UEF ujdFEe ¢
3 {93 zoj7t FAR GF Frlel wet YEEY ¢
o] #AAo] AXta Bastgnt.

UEFS #gAF7 ool viXE 711 ofa7tA A
gabA waAA) ¢ AX|5F Blaustein® Hamlyn™-&
A JEFS T/ FEHE S st Y9 RyE F
7N o224 volume hypertensiong Xt a5
o} & o] golxd HZRE Na-K pump #3t84:%)
natriuretic factor7b #¥|¥o} Na-K pump®] &4& A
AIA MEUGY YEF T Foln 2 A7 439

2) Body mass index (weight/height’) F&& Z7M7)E 39, o5 A9SE= norep-
Table 4. Anthropometric measurements of the subjects consuming high- and low-Na diets (n=20)
Diet High-Na Low-Na

Variable Mean + SD” (Range) Mean + SD (Range)
Weight (kg)*** 54.70 + 6.38 (43.50-66.95) 5454 + 5.79 (43.30-66.90)
Height (cm) 160.04 + 4.83 (149.92-167.40) 160.05 + 4.81 (149.95-167.52)
BMI*+* 21.35 + 2.04 (18.17 - 25.59) 2121 + 1.96 (18.57 - 25.37)
Blood pressure

SBP (mmHg)" 107.60 + 8.70 (90.00 - 120.00) 103.50 £+ 10.27 (90.00 - 130.00)

65.50 + 8.26 (50.00 - 80.00)
79.53 + 7.40 (63.33-93.33)

DBP (mmHg)*™*
MBP (mmHg)™*

60.75 + 8.63 (50.00 - 80.00)
7500 + 7.74 (63.33-93.33)

1) Standard deviation
3) Systolic blood pressure

2) Body Mass Index[Weight (kg)/Height (m)’}
4) Diastolic blood pressure

5) Mean blood pressure[ % (systolic blood pressure-diastolic blood pressure)+diastolic blood pressure]

*: p < 0.05, #x+: p < 0.001
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Fig. 2. Blood pressure with high- and low-Na diet in subjects di-
vided by salt-sensitivity. There is statistical difference between high-
and low-Na diet (¢: p < 0.05, =: p < 0.001).
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Table 5. Blood parameters of the subjects consuming high- and low-Na diets

(n = 20)

Diet High Na

Low Na

Variable

Mean + SD" (Range)

Mean + SD (Range)

Hemoglobin (g/dly*** 12.72 £ 0.82 (11.30-14.00) 13.27 £ 0.74 (12.00-14..50)
Hematocrit (%) 39.80 + 2.65 (36.00 - 44.00) 39.80 + 2.14 (36.00 - 44.00)
RBC? (fmm’) 425 + 0.31 (3.78-4.87) 429 + 0.27 (3.90-4.83)
Protein (g/dl) 746 £ 025 (7.00-7.90) 7.46 + 027 (6.80-7.90)
Albumin (g/dl) 498 + 0.21 (4.60-5.30) 495 + 0.13 (4.70-5.20)
Globulin (g/dly 248 + 0.20 (2.10-2.80) 2.52 + 0.26 (2.00-3.10)
AGY 203 + 021 (1.64-233) 199 + 0.21 (1.52-2.40)
Creatinine (mg/dl)* 0.75 = 0.07 (0.60~0.80) 0.78 =+ 0.08 (0.60-0.90)
Uric acid (mg/dl)*+* 340 £ 0.71 (2.10-4.70) 4.05 + 090 (2.20-5.50)
Haptoglobin (mg/diy*** 59.02 + 33.96 (14.00 - 145.00) 78.65 + 44.03 (18.3 - 167.00)
Na (mEg/dly*** 14450 £ 1.73 (141.00 - 147.00) 140.85 + 0.93 (139.00 - 142.00)
K (mEqg/dl) 427 + 0.41 (3.50-5.30) 415 + 031 (3.60-4.70)

1) Standard deviation 2) Red blood cell

*: p<0.05, *++: p<0.001

AUEEYANAM 0.78 mg/dl2 F8tA Frhstsed
(p <0.05), 8A4t= I }EFA ] 340 mg/dlct AYEE
AellM 4.05 mg/diZ freltAl F7FekiT (p <0.001). &
EZEY Fe AYEFA] 59.02 mg/dlfA AUEFA
¢} 78.65 mg/dIZ F-<J3tA F7HI e (p <0.001), YE
& e A g2l ot el dtAl 7HAskA (p <0.001).
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ance)°o] 7ol Agoledy 84 FFo Frketn
. 2 AT E g A F ARSI ER, 2
doteld, 8 X7t fofstA Skt 919 dFAET
X &FPA R, HEIRAE Fog "} glo] AYE
F2ol 98 YRS 5 W) ARos Pl
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sodium citrate® F&3%7] Wl AYEFA ] &
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ol o8] 7Fx] Aol kol ARS-E 3 itk Delanghe}
Langlois™= 8§84 Wddal= EZH &0 ¥u
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dAgAF e AE2A F-E3itta stgen, Zla} Yolrt

&

¢

3) Albumin/globulin

180

High-Na diet
M low-Na diet

Serum haptoglobin (mg/dl)

Counter-reactive
group (n = 4)

Salt-resistant
group (n = 4)

Salt-sensitive
group (n = 12)

Fig. 3. Serum haptoglobin level with high- and low-Na diet in sub-
jects divided by saltsensitivity. There is statistical difference
between high- and low-Na diet (+: p < 0.05).
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718t o9k e WstE AdugEd wel salt-

sensitive group, salt-resistant group, counter-reac-



tive group2 2 £7319 v|wg 3= Fig. 39 2o i
EFH AUEFA we Al F salt-sensitive group
counter-reactive groupolir 83 FEZENI0] {-93HA
Z71s8.e1 (p <0.05, p <0.05), salt-resistant group<
UEE AFAFEd W2 F940 et fich & 47
qAE FEZ2HY tpYs phenotypes #ASA] £3)
Ak AGAFAEE BAE 5 e QAEA ] FESE
Hlo] o} & 71548 AAlE R Qi

8% 9 B2

T E A AR o]Fgo] w2 AN nFYY #HA
o] 3lE UEF A3 uls ddz gggite] wsgs
TEsiRy] A8t A A 94 2088 e R IYE
49 AUEEAS 7447} 684 I3 F S FH3N
S HEENEAY. TYEFAEY AUEFHS 47T 1
AAFA 5, olr|dda Huddo| folatAl isiHTt
(p <0.001, p <0.05, p <0.05). ATHNIAE A9V
off ufg} Al o= BRte UER AT e Jghd
312 A B ¢S v salt-sensitive groups ZVEEA 9] H]
sto] AUERA ] F £57], o|¢7] © HTHYe] LF &
A5HA st 3 (p <0.05. p <0.001, p <0.001) salt-
resistant groupe YEFAH T bt F93 Wt
12, counter-reactive group AYEEH ] ¥ 3
Tdgol FstA S (p €0.05). TUHEFAHE
o} AUERAe] 3 EF JuIFNl, IdelEd, 84 FE
F28 FFo] fosH F7klIE (p <0.001, p <0.05,
p <0.001, p <0.001) UHEE IFL FelsH sttt
(p <0.001). THEFAF JUEFA et AT F salt-
sensitive group¥} counter-reactive groupel 84 FE
Zzulo] FolatA Z71alem (p <0.05, p <0.05), sal-
t-resistant groupe UEF AFFE e folg wsirt
sict. olde] ApARE T  U2ES AT AY
2 e AiRle] AAzrd s yddel wskE nejske
ARZQ] Y2 o] nigEojof & RO oA AH3rA
S $EE F = A Y FESEVY o & 754
o] A=At
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