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ABSTRACT

Sookmyung Women's University, Seoul 140-742, Korea

This study was performed to determine the effect of dietary Na levels on plasma amino acid levels. Plasma amino
acid levels were compared in 20 adult healthy women subjects who were given high Na diet (290.48 mEqg/day : NaCl
17 g) or low Na diet (51.26 mEg/day : NaCl 3 g) for subsequent 6 days. Plasma essential amino acids levels were sig-
nificantly decreased (36%) while plasma non-essential amino acids levels were significantly increased (22%) when sub-
jects were given low Na diet (p <0.001). Among essential amino acids, threonine was decreased (74%) significantly
when subjects were given low Na diet (p <0.01). Among nonessential amino acids, serine (49%), proline (20%) and
aspartic acid (14%) were increased (p < 0.01), while arginine (48%) and glutamic acid (27%) were decreased (p <
0.001) . In conclusion, dietary Na contents seemed to be an important factor to affect plasma amino acid levels. It would
be appropriate to decrease the dietary Na intakes level considering the various clinical effects of dietary Na on the body
fluid. For the patients who need low Na diet, it would be suggested that the level of dietary proteins should be carefully
considered along with dietary Na manipulation. (Korean J Nutrition 37(2) : 108 ~114, 2004)
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balance scale (Continental scale Co., USA)& ] &3}
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bottleoll 1, W=} FHL- 3,000 rpmellA 1587 ¢4
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Method 4 1 » | 3 | 4 | 5 7189 |1w0]nii21w]1al15]16
Date
Education
Diet High sodium diet Adaptation Low sodium diet

Anthropometic measurement

Blood sampling

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
Snack Orange 100 2
Steamed sweet potatoes 180 156
Lunch Fried chicken 165 86.2
Kkackduki 110 19.7
1st day
Cooked rice 100 2
Fried shrimp 90 39.1
Supper
Sauted perilia leaf 55 16.1
Seasoned dorgji, cucumber 67 7.15
Apple 200 4
Snack
Candies 10 05
Non-discretionary Na (mg) 372.45 (16.19 mEq)
Sandwich 110 0
Breakfast
Milk 200 100
Snack Apple 200 4
Cooked rice 100
Grilled pacific cod 60 58
Lunch
Fried vegetables 50 17.1
Seasoned cabbage 53 HR:)
2nd day
Snack Banana 80 1.6
Cooked rice 100 2
Potatoe croquette 82 61.2
Supper Seasoned sea lettuce, cucumber 50 79
Fried soybean curd 105 0
Rolled egg 45 354
Non-discretionary Na (mg) 300.9 (13.1 mEq)
Karaeddok 100 0
Breakfast
Mitk 200 100
Snack Orange 100 2
Cooked rice 100 2
Fish cuttlet 95 72.7
Lunch Sauted oyster mushroom 85 145
Seasoned radish root 103 12.5
3rd day .
Boiled potatoes 70 14
Cooked rice 100 2
Sauted pork 56 30.4
Supper }
Sea lettuce, radish namul 80 13.8
Pumpkin jeon 60 15.0
Snack Peanuts 20 0.4

Non-discretionary Na (mg) 266.6 (11.6 mEQ)




Table 2. Nutritional composition of the experimental diet

Nutrient Intake

Energy (kcal) 2023.9 + 489"
Protein (g) 63.9 * 59
Fat (@) 478 + 130
Carbohydrate (g) 3343+ 394
Vitamin A («gR.E.) 3359.3 1+ 1690.4
Viamin B, (mg) .1+ 03
Viamin Bz (mg) 1.3+ 0.2
Niacin (mg) 19.8 + 5.1
Vitamin C (mg) 954+ 278
Calcium (mg) 5782 + 458
Phosphorus (mg) 10136+ 904
Iron (mg) 18.8 = 14
Potassium (mEg)® 06+ 97
Sodium (mEq)?

High-Na diet 2905 £ 156

Low-Na diet 51.3 + 4.5

1) Mean = standard deviation
2) Chemical analysis data

Table 3. Physical characteristics of the subjects
Mean * SD" (Range)
22.88 + 252 ( 20~ 28)

Variable

Age (years)

Weight (kg) 54.71 + 6.56 (43.30 — 66.95)
Height (cm) 160.04 + 4.83 (149.9 - 167.4)
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
2) Body mass index (weight/height?)

rogena HPLC system? cation—exchange columns %
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Table 4. Anthropometric measurements of the subjects consuming

high-and low-Na diets (n=20)
Variable High-Na Low-Na

Weight (kg) 547 + 64" 545 + 58
BMI (kg/m®)* 214+ 20 21.2 + 1.9*

Skinfold Thickness (mm) 20.3 + 4.1 19.8 » 3.6*
Blood pressure (mmHg)
SBP*

DBP®

107.6 + 8.7
6565+ 83

103.5 + 103
60.7 + 8.6*

1) Mean + standard deviation

2) Significanfly different from high Na diet and low Na diet group
by paired t-test *: p<0.05, === p<0.001

3) Body mass index (weight/height)

4) Systolic blood pressure

5) Diastolic blood pressure

olglon, #%7l/o|2k7] " 110.25/67.50 mmHg=A
WHOS 189 &3¢l 160/95 mmHg$) vwE o) 3

ALl &stin ARIEEE 2R F4 W] AUt

2. JHEEN MLUHER Ao MAMIZAIR ERe| s}

FHEFT AUEF 2olA] tidatEe] AAASH 8%
Al Table 491 Zth He 452 THEEF20]A] 54.7
kgolalou, AUEFA ool 54,5 kg0 2 oA o= 7
A5tk (5 < 0.001). AAYEEF2]o] 5+ BMI, Skinfold
thicknessk® Ztzt &-o)xlo g 7+Aslgc) (p < 0.05, p <
0.05). ol AUEFHoIA 8 HHY Har AT A
SlaEke) hA o g Holxy Ay 1478 o
o= 7}z 79 F9t 1 HPFA& AAE Ruppert 5
ATA e YA

G2 FE718%0) THEREN I AUYEFA A 2zt
107.6 + 8.7 mmHg, 103.5 * 10.3 mmHg2A #2%
H3l7E Qi ou o]2k71-8et (65.5 + 8.3 mmHg, 60.8 £
8.6 mmHg) < AUEFA0IA] TUHEFARC {2814 3
A9t (p < 0.05). #2ol 2823} AFaleAe] A3
312 A3 Jurgens® Graudal'e] B o] osbA AN
gre] Wiol g ko z 8t 57719 AtellA a3 B
WA} Al 57] dto] 1.27 mmHg, o1¢H7]
0] 0.54 mmHgZ4391 1, dgto] H& W]l ojAd-E it
© 23t 58712 Aol mF ol vldte] AFAA
Z7) 849o] 4.18 mmHg, ©1¥7] dglo] 1.98 mmHgZ A
gt 210 yehdtt aeb @A ogt dtel @ag
e o] 2 dldAlAM gL aFF R Hold, &
AT ddRe] A B2 A el £3hke AEE o]
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Table 5. Amino acid contents of experimental diet  (mg/day)
Variable Mean Range
Threonine 2320+ 293" 2053 - 2634
Vaiine 3423 + 312 3092~ 3713
isoleucine 2680 £ 296 2434 - 3008
EAA? Leucine 4783 = 447 4367 — 5256
Phenylalanine 2778 = 178 2654 - 2982
Lysine 3573 = 747 2980~ 4412
Methionine 1494 + 218 1257 — 1686
Subtotal 21054 + 2331
Serine 3541 = 201 3314~ 3696
Proline 2599 = 343 2205— 2838
Glycine 10926 + 393 10674 —-11378
Alanine 3035 = 394 2492 ~ 3355
NEAA® Tyrosine 2153 + 218 1906 — 2316
Aspartic acid 3036 £ 394 2592 - 3345
Glutamic acid 5726 = 599 5141 - 6339
Histidine 1592 + 174 1442~ 1783
Arginine 3936 = 514 3344 — 4278
Cystine 1096+ 68 1024—- 1159
Subtotal 37640 + 2464
Total 58694 + 3675

1) Mean + standard deviation
2) Essential amino acid
3) Nonessential amino acid

Ab Ad# %S Table 59 2tk opv]iAte] 191 19 H# A
2 ¥ 58,694 mgo]3 on o] F Agotm| Ak 21,054
mg, Boln ke 37,640 mgl® & oln]xAt A
Z2) 36%7}F Botulatel dFsigitt ol At T
71 @o] HFH3 AL leucine £ F 4,783 mgd AFH sk
Z Fgolu| Al AFEY 23%5 A& 0, lysined}
valine2 Z}2} 3,573 mg, 3,423 mgl & & F4ou| Ak
2] 17%, 16%%Ar}. Isoleucine, threonine, methionine<-
Z+7} 2,680 mg, 2,320 mg, 1,494 mg2 A3 3sI3ich

Edgotu| it F 7 go] dAHSE A glycineo®
10,926 mgollon & o] Aite] 29%% ). Glu-
tamic acid®] H#3FFE 5,726 mgl g F EFolu)xite)
15%¢°] 9523 arginine, serine, aspartic acid= ZFzt
3,936 mg, 3,541 mg, 3,036 mgo & & E@Folu| At
2%, 9%, 8%°]t}. Alanine, proline® tyrosine< 3,035
mg, 2,699 mg, 2,153 mg& AFste] F EFFolu]At
9l 8%, 7%, 6%°12 2™, histidine# cystine2 1,592 mg,
1,096 mg 2.5 71 AA HHASU

E&of| 23] AAE Fgolnnate] Baw-e* threo-
nine 383 mg/day, valine<- 6.2 mg/day, isoleucine> 547

mg/day©]2 3, leucine, phenylalanine + tyrosine, methio-

Table 6. Plasma amino acids levels of subjects high-and low-Na

diefs (gmol/l, n = 20)
Variable High Na Low Na
Threonine 544 £+ 84" 143+ 26"
Valine 191+ 40 187 £ 25
Isoleucine 4+ 10 46 6
EAAY Leucine 92 + 20 9 + 12
Phenylalanine 44+ 5 49+ 10
Lysine 142 = 29 145 = 42
Methionine 16+ 3 20+ 4
Subtotal 1073 = 154 687 = 80***
Serine 358 = 58 705 + 81***
Proline 137 = 40 171 = 56***
Glycine 183+ 3 193 = 40
Alanine 375+ 63 387 + 94
NEAA? Tyrosine 46+ 9 4B+ 6
Aspartic acid 6+ 1 7 1
Glutamic acid 65+ 17 47 = o
Histidine 70+ 15 68 + 23
Arginine 29+ 13 15+ 4=
Cysfine 1+ 14 34+ 9
Subtotal 1311 £ 133 1674 = 224**

1) Mean = standard deviation

2) Significantly different from high Na diet and low Na diet group
by paired f-test *+: p<0.01, **x: p<0.001

3) Essential amino acid

4) Nonessential amino acid

nine + cystined 25 711 mg/day = A} Qo) &
T thdRtEe] Ppolu|ake] A& ol23t Hazko)
BT & F59 Aoz Jehgrh w3t skl 944l
ol AR 431 o432 opmiAt Ha g A ) H]s

AL g +F ojgieh

4, JHEET MUER AON o7 ofdji-{t FEHo}

TUHEET AUEF AolA] FF opv|Ate] sEdsh=
Table 63} Zt} 3 threonine FX3= THEFAole] H]
&) AUGEFIA 544 pmol/1olA 143 xmol\Z 73.7%
AT &9 7147} AT (p<0.001).

@328 o}n] At 5 methionine2 AYEF2o] F37]
7kl 20% AL feld oz F718I3 (p<0.01), cystine
& FoAQ ME7t glo] cystine influxel] YEFo] #od
3HA] gf=ttn 3t McNamara 59 Harel dx|sisich

% serine 559 ZA$ TUEF 2o)o vlg] HUEF
2lolA] 358 pmol/leflA 705 pmoliZ 49.2% 59 &
94l F7He veRSlt (p < 0.001). 8% prolined] 73
T AYEFA] FF7I) & 20% HE FejHew
3133tk (p < 0.001). glycined} alanine 211 WH3LE
VERAR) ekoket.
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Zolm|=Abe]l $31= valine, leucine, isoleucine?] &
FEET YEF ToHstel dial 792 zlolE vER
2] ekokrl AHA ofu|ARR) aspartic acide 6 gmol/lolA]
7 pmol1E 14%H 5% F7FIR 2 (p <0.01), glutamic
acid®] EEEs AUEFAC] ¥4 717k 65 pmol/e]
M 47 pmollZ 28%3%E AT (p < 0.001). AE
A5 B SRl 25220 olu| Akl whEo] F7)
5|1 aspartic acid¥ SFAIRTHE B7t Qo et
Kuwahara 5 9] sv}2 o] 43t 9] A&l 1}
EHo| gl uiz]o|4] L—glutamic acid®} L—aspartic acid
= D—aspartic acid®] ¥5& At 2yusioled], 2
AT A Aol Aate] M7 TE Aol F obr] Akt
o] 4% Aala-gol o3t Aolgty FEHL)

&714dolu| At (lysine, histidine, arginine) % arginine
uto] 29 pmol/ield 15 pmolIE 48%A % HAe) 7+
25 eIt (p <0.001). HE ol gst Adeln 47143
o :AFEE 0.14 MAEY HEFO] AT 10~50%
o wEA FEE 208 Jehduiy sglod BE ¢
7)ot At A e ARt ehRE dskohar gt
vkgkZolu) w AR tyrosined phenylalanine® YEHF 4
FgFo] w2 F3 W3S Koz gt

2 AFolM Yehd YEFAH S5 E 8% o
wAbEE o] wiskE Aesto] 2 79 ofn]Atell A=
threonine, methionine, serine, proline, aspartic acid, glu-
tamic acid, arginine®to] #2241 #M3kE Yehliiow, F
Haohul Ak {949 ZA4F (p<0.001). F BFo}
v Ak ol ARl F71HE BT (p<0.001). UEEY &
BOR st HAF opu]eAke] Bigle] gt A7 A ¢l
o nsk] oy B A9 AnE YERY H4IATE
& G opriate] HEe fFHC® YES v Ro
2 Holr ol UER SJEHRI ojujcAte] R Alo] H
35 zasld dojvks R0 AlgH) obF| AR )
o] AHAQl FREFoE Potuati) Bdgoln
2ke] o]87 e e BT Al el JEE vk
53] Ppofu|ahe Aojghid Mgl Fgo] ThsstEE
THEFA I AUEFA A 2oz wgt gle 7t
< @ Hpopn|icAlgtgo] Ao 7hAd 2 <l
A= JEFS A3 sk Aol il iz ¥
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Yol 7] ato] 21~28419] A oS e E 19 W
EF9 gk 290.48 mEq (NaCl 17 g) 8 51.26 mEq
(NaCl 3 g) & 748 TUHEF o] AUYEFHolE 7z}
64zt Fus § AU ofu)xAre FEHSEE BN
itk IHEFAEY AUEFA S HHE o AdZFA
&, YT, o8t Hadde!l fJstAl Ha
3193t} (p < 0.001, p<0.05, p<0.05, p<0.05). &% o}
aizate] 5 WHIE AEEgEE W IUEFACIAR A
L EF2 0| ol Harolu| Al & threonine 74% 72:3)
%32 (p <0.001), methionine> 20% F7F13AEH (p < 0.01).
Eofolu] Al A& serine, proline, aspartic acid?} 2+
Z 49%, 20%, 14% S7¥t3l 1 (p <0.01), glutamic acid
= 27%, arginine2 48% A3t (p <0.001). 35
ofn|ieAte] FF-& HlwA] BFobn| At (p <0.00D)E
JHQ A4S EHFolu) At (p <0.001) Fo)Ho] F
7He ERITh ol ATE FHE EE, YEF 4F
Fof wet F oln|iAite] Ego| Bislehs o= et
wony 53] 8% F dohu|Al §#e s A
S o) gof FEE u]d T Y& AOR AEH &
vt AFFES JEE FeidF s dE Ay Ak
oA YEFS] A3 2| e gl o opu)iAl v
& 58 220 FYE 71gojof T RoF HoXIh 3
UEFS AFgol WE 83 oln]ial o] wigle| t
371 U A 9EFE 9 F e ASE) 5 4
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