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A Study of Electrolyte Excretion and Salt Intake in a Rural Community

Joung Joo Moon, M.D., Sun Hee Ham, Kyoung Ae Choi, Mi Ee Yook, Young Hee Chai, and Ki Soon Kim, M D.
Community Health Depariment, Presbyterion Medical Center

This study was carried out in order to examine the urinary excretion of electrolytes (Na, K) and
their relationship with blood pressure, and to estimate the amount of daily salt intake in a rural
community.

From January to March in 1987, a mobile screeing team visited 40 villages, and carried out health
screening of 537 adult volunteers whose age were over 30 vears and collected 12-hours overnight
urine, To determine the completeness of collection, the urinary creatinine was measured, If ‘the creatinine
eéxcretion was beyond the range given to the age group, the sample was excluded from the analysis
as an incomplete collection ; 345 samples were remained for analysis.

This study revealed the following results,

1. The mean excretion amounts of urinary electrolytes for 12 hours' were Na 1935 mEq, K 20.
8 mkEq, creatinine 1.0 g. The mean ratio of electrolytes were Na /K 9.84, Na / creatinine 044, K /
creatinine (.046.

2. Both the mean excretion amount of K and the mean ratio of K / creatinine were less in hypertensives
than in normotensives, K excretion also showed a tendency towards a decrease in inverse proportion
to systolic blood pressure when it exceeded 120 mmHg, There was no significant difference between
the hypertensives and normotensives in Na excretion, The sodium to potassium ratio increased in
poportion to systolic blood pressure,

3. The mean daily salt excretion amount was 22.4 g. Assuming that 90% of the intake was excreted,
the estimated amount of daily salt intaké was 249 g.

Key word : electrolyte excretion, hypertension, salt intake.
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DG 1 Aol we BEY nVLFH 234
RYYE T UE £ dx, dpre a¥g 84
£ 2o4 1¥LSd $99n 9 (AeYs B
shstE ol 8], 1986). Reld Yol B A 1963
g AA BAZTo s sH A ‘U Aol 9
o] o}n YAAA B £YNA o AT 53,
Y 45 2 ¥ ol dsE Aoldn
ASAAE e nPLY BAFH 9do] FeARE
gotou 8 4¥ A7g 27 HE 9% A7E
aho] A9l Ayt 2eAd TG A BA) Y}
£ 2A7 ANET Ak (RS, 1983).

A AR YA BRYL FHSAE AT
AN M 288 AL 19 AQYABL 2Fske
el ARolnk. Ho) ZAE s AASE NAFE 3
A 24sE Aol % FBsALY o W oL
o] i AN, A Nagl tRio] AmMoz wjud

= AJAS olgste] Mol Na wjAZe 243n o
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(®3)4, 1987 ; Dahl, 1977).
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1. Aychet

AeiE gz 14, S, o, W2,
Ae Uy Agos s AFANN BEZoz 25
Km Fzol $x1ss 4z oxo] sjgse 2
N AAY FEe dFFUIAE GEH 2oluh WE
o827 43 AAY % 2%E A AFEE 25%
of 33t 2%te] Woloh (ST AR, 1986). 5749
A AAN AN nawel 14M4 el o4
29lo] A, 7 99 Aol 27 RANLS} AR 5
| Aol 10789 RAAEA7 Yok

diugel of Aol Fdstm Yx BAAYS
Ystoz 1983dREE 1¥Y Bl A=Y
(BR79 7471, 1986). A 404 o] 4e] AolA
T3 gL A ndol 135%, AAYG ¥
o] 108%2 JEht nde welel YA o 20009
Axz €T (2FF, 1987).

2 aodEe dA 574W A9e :Fo] wuy #
g3 A4, 2 A, dsk BHY Aoz 7R
d & 15970 wHe F 26%%) 4070 ©}eg mRoz A
datgn 24 RS 2 ohgo) AFshe 304 o4
9 oz sYrch

2. ek

1) Az 434

B aAx9 A5 £32 19874 1¥ Fa0lA 39 2
of A HAAHAG. AERFFd FAE FUEE 93
o A7AZ Aolul2g Fustd 1, vhg ARUSE F
3o vy 2R/E L3 FEIUTH

BANEAY A2 Ee AE A7 AR o) gs}
A3 RARZAY HAAY HF, A%, 8¢ (1X), 2
9 Zolg &AstA 5& Az (AT AE £ F
23 e =35 1YLy B 2% ¢ &
AL o] &3tA L WHOS 71&S met £2719 160
mmHg ©)4, 0979 95 mmHg o). Ay r}
(Gross &, 1985). 2Ab7t kst o]ty zAbs}
AEE AAE T AJhzA AW YL J3E
A9 6AIRE olF 6A7ER Y 1241 ot 3
& AAB dgaict oale] JE g B 3
A FEE HE FolAY AP AFE €3 Y= Al
& g3ty o5 AE FHAA A3t

osd obl A Alge] £ AWE whEFYd
A 7R oW vlSARYL AHFE £AsA V|25l
30cc #H A Hst ztz; wo] dgicth oA AMHE A
e 27 o A" A% stixeg =9, =d
W ¥E GAF F oldol g Agol Fstd 1
g Fo2 d5Hde Az Bl HAMgAME
Ion-selective electrode® Na, K9] #5 & 2518 1 Jaffe
reactiong ©o)&3% 2238t BAM 72 creatinined &
EE A9

o9 #Hgg Bl HEE 407 vk 304 o4
AT 3,064% F 175%9< 53782 RE 1247 oftk
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€ F3std HAEY.
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F48 Afol Ztzh a3 1247 oftudAE A
Abste] B4 e MEE "arl Ui ofdl waA
€, A% 71Fol A4 Age AFZ creatinine YY
Wil dFE IHFoME vnF AL o]
HuA AA F 2859 ¥ Bhe gEe o wdgx
g AR Fgsld Adsr| 2 849 (Heymsfield,
1983). 30Wi <k 404, 50tk 60uH, 704 o]de] A 2§
o2 A%S FEIL 9% 2% 474 HFF creatinine
wdgel Az weE 43 (29 1 Cockerofts}
Gault, 1976). #3€ A8 A drazry Z 7
Aol AFF creatinine WM FE 3, o Fo]
AR &% 99 259 A= He 2gE g
A3 38 A2 AL

Creatinine 9]
AZd A

125
(mg / kg / 12hr)|

537702 Al&EF 30~40tlol M= 12470, 50~60T) A
E 18470, 704 oldelME TR F 345709 Als7}
Aurgle] B Ao BN diide] HArh

3) AEA= .

BE 28%& SPSS Package Programg& o]43te A
Abx 2l &t ok

1. ety
ZA gAY dubEQd EAS HUE (R 1) 1¥EYT
3 AAEGTF 2FoM og4o] 60% oldg AR s
N3, AA HF dHL 5424 Huk Y H
g %719 1729 mmHg, o]&719 99.7 mmHg%
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70— AZ(A)

O3 11243 2304 71 ¢ e creatinine®] A FF viEF W4

1 B4 gdate] gy B4

Total PG BRYgE t—test

L R e 345 139 206
480/ 4) 110 /235 - 57/82 53/153
HFAH(A) 5424134 6001104 50.0+13.0 NS
¥ <H(mmHg)

47 14454303 17294218 12524172 NS

o] &) 8624152 99.74+10.7 7704 02 ‘NS
vl @ 1154015 1171017 113+0.14 277"

@ 3 : AF(kg) /{3 (cm) x0.57-37}
. 4z AF(kg) / {A3H{cm) X 0.56-38)
* 1X0.01
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7 APYFTO BF YL 3719 1445 mmHg,
o|¢71¢t 862 mmHgZ +Z71%e HF 284 mmHg,
o)@71te 135 mmHge] Aol Bk st AEL
Agstd ANE HehE (AT $3%, 1971) 9A
nYrEY HFF (1.17)¢] A48 (L13)9 8] =
g3, o] o) BAGOT Folatlth (p(0.01).

2. =& HMaliE vl A4y

AeERy Asd a4 Fe A A8 (R 2)
P A2WHFS 759 ocF A 1242 B¢ viAE Nag &
€ 1935 mEq¥t). 12417 < siAdE Ko Fe 20.
8 mEq 1 creatinine?] 4& 1.0 golirh Na/K Hie
B 9849 #& EQ Na/creatinine i 7 044,
K / creatinine K& 0.046°] 21}

DYYTIH ARIGTe ay o 1247 F9 u)
4¥ Na9) @& u¥etwe] HAF (1795 mEq)e] A4
Y (2038 mEq)el Hla) W AFE Bk K oy
A% ndgTe HT % (17.5 mEq)ol B3I (23.
1 mEq)el ®l&) %ta oje FAHCE #d ol
o} (p<0.01). Na/K k& ndLFY HIF (1067)0]

B 2. 1247t ot o] AsfAd wjd 33

FAAEGE (929 & & FYE BIoy 543
FAA4L AAHA FUA wbAo), K/ creatinine e
AEAFY HEZ (0.040)0] AL (0.050) vl
w9km o] Aol FAFLR Fof3kdch (p0.05).

3 NAMHY £

ool A g Edz 19 449 HA%S A
St (E 3). 12417 £W0lA PojF Na wjd@FE =
W) 2 3ko} 24412t T+l Na i FE 73lx, ©I§ NaCl
WAFoE Bt 224 g& AU o] % (4AE W
43)L 19 54 AHY 499 Hagoz 44w 5

Atk 2, & ol 4AE A9e gFE dun ¢

FoEx WgHEg 2 AFdMe on Hug o
dre Ans Edz 3% F AT A9 %0%7t
A¥ozg wddgy AT (3%H 5, 1969 A
73832 A&, 1970 ;. W8, 1987 ; Dahl, 1958 ; Connor
, 1984). olEA & W 3o HIsHe AYd 2%
19% BT 249 goln nELF BF g A3
& 232 g AAYYT HHFL 263 go2A 2¥
el AggERY o AA H3Aste Aoz Jey

rlo ot

Total YT 33842 t—test
Amount (cc) 759 756 761 NS
Na(mEq / 12hrs) 1935 1795 203.8 N.S
K (mEq / 12hrs) 208 231 271
creatinine(g / 12hrs) 10 1.0 NS
Na/K 9.84 10,67 929 - NS
Na / creatinine 044 - 041 045 NS
K / creatinine 0.046 0040 0.050 219"
“p{0.01
*2(0.05
E3 33919 Y 432
Total hiA=l) AgEde t—test
Na uj4% (meq/24hrs)@ 3869 3589 4075 NS
NaCl ¥4 (g / 24hrs) 224 208 236 NS
A9 43% (g/uhs)@@ 249 232 263 NS

@ 12N 7 x 2
@@ NaCl v 4% x 100/90
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ou ol BANR §o8 Fole ST
B 249 g_O_E Y ¢ il 49 gave @
44:u}@4w Ha) Ee Hol
, 1968 : 371+ 5, 1980 A

2,
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4. MsHA eiMDt #etuiol AR

A 22} AAE F57] g A7)0 we 2ol
2] Subgroupo.2 1, Z} Subgroup®] Na, K wjAlak
& BAENe wyoz wlwstgot (1 2). Na wjdd
dqHE F£71 e =1 3o o wsle Pt
A stA] G BAEAS sdE w2 Subgroups
wEG Aboledlx {oF Folg AAY F
wjdo K& 7 Subgroup®] WE Apoje] FAHOZ

419 49 4332 248 e 9773

ik K

F9% 2fol & HHE & g o, 425 7] ¢ 120 mmHg
ool WglolAE o]l Fold4E K wiFo]
a%he A% B 4 AUk Na/K ke £%7] 8¢
o A WHelA Hgo] Fole] wal ZIFN A&HO
Z7hsta Zb Subgroup Atelol= BAIFOR £
3k ztol7h Qlo] B (E) R BAS 2A (p<0.05).

olgt7] &gtol wa Na, K wjde AL (2¥ 3)
A2 $%7] P} vzstg o, 527 et
A B2 4 e K uldn dgnte REd 9 8y
A%, Na/K thel dnte]l B (E)4s 34 §&
R BN Ao M= 2+ Subgroup
o #Egk Alolo] FAHCR FAF AolE BAE F
A1k

il

[

e

ZA =t ZAPAE 4 d g By Al 8 A9 HF Na/K
gril 1963-65%d AL 3863 454] 4N 18.6g
A=t 1963-65 Y 50 43 24N 192
b\ B 1969 @2} 75 45 24X 7k 232 150
FEFY 1980 LA 60 30017 24X 7t 158
Fol&F 1985 LAE | 1,461 41 YA = 165 25
FEFN 1987 L2 AT 345 54 1274 = 249 9.8
R
A

2207 h

200 ¢ 125.0

180} 122.5

160 I 120.0

1490 | 117.5

120 K(mEq / 12hr) 119.0

100 F e 112.5

. _-"Na/K
80 k [P 110.0
; e

60 } - 7.5

40F 1 5.0

20 F {25

-99 (00-119 120-139 140-159 160-179 180~ mmHg

o 2 £%7] gl WE AHd W
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220y e  Na(mEq/ 12ir) -
200 | T {250
180} : {225
160 | K(mBa/12h) |,
190t 117.5
120 115.0
100 } Na/K 112.5
80 P - 110.0
60} - {75
40 1 50
20 | 425
B e 7079 80.89  90-95 100-109 110-  mmHg
a8l 3. o)¢hr] ¥stel wE A W P
B 7oA 12217 okzhel HjHE Na 48 242
N. 1 - 2" AgAAFel e A7 AT ws =%

Dahl (1958) 2 28] A7 4AE AL A
w2 o #(63)~383)) W $hsn 1 AR
wE s v Yok o] AT wEw PF 1Y Na i
o) AW AN FER ZFF APY F= 99 W
st Zo] A wWjdFol 74 gL gL g AL g
o ulg] 2~4uje] & Ho7|E FEF, UAIIRE 1
3 £33 A7 AuE e A%dE 2IYY A%
£ 9% 7PsAel ad. ady, AU 19 Na @4
) o)XY 2 Eoz walsie BN VIAY =N
A8, 74E A Eol WFstE AR ML £RF Aol
AR FA= Aol HHsE 4 WP
oo] ot} Hl&d AN Ml Na wWjadZe A
o) 9@ B FRo) BYasE LIE Ak (Khaw
s} Rose, 1982). ® 24X7t9] F3o] 2¥E A ¢ of
=g AEE AERel uigFstn okl A4l
24X 7 2R P83 XA RAE HSgw
3 dad FA4e HAds dF At B3 IUY
(Liv 5, 1979). & QF& mFo) ¥AF W7 ¥&3
oM AHstE e e Fo] HwF PG F
NES 2A qaoz Agtermz 13 £3¥ 124
o}t g AlRE Astch
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3]

d Re AN o] AY Fuo] ANFoz RN He
a9 wgy 4 Ao, FHeRE o A7 WA
g 9rx) 240 9% 9FL neis 2 Fast Atk
RAZE o] A9 B4 ARo2A, B AT} £9H
7) 4Q A9 19833%E AAY AYAS n¥Y B
AQge F3) YT ARSI AGAY daAel
B E3 oju Fxe AHe du UL Aol
o] A%ole 2 A7 FFAYTRUE A BEE
TG JI4AZS AT #e 717 U ¥R
47 e dsrt 2 Aoz, A9 4A%H 1YY
wazte] pAANL dotde do] AFH gavt BF
gy, EAZE B 479 A $3o FAF IYYE
3 LT FE APl N2 YA BN
Yol A 9L AZE 5 Atk nUFE) FF &
o] oMY W& FNPYTL s0dolzz ulm
e 29 AT =B TUYT) w BF
g3t Aalgo] BF 27 Vo wEA B AL Asd
A get sdae 4d 43 234 JolMe %3
2T Bold 4 Qe Aol AMz ¥ AFYME Na
AaZo2RE NaCl HAZL FHste 4L A83
g=6], Na 437} NaCl o] ojd ©l& Aoz®% 7%
sttt Wolth BotxvErt Nag X@sha i, 73



HEd #iE 245 AF A7HEd Navk £9) doh 2
HER, Aol HolA wluH Al ¥z} glo] g&d
+4E dFAse AHFUE A QPLE ASiT &y
g, Aoz wjdd Navl 2% NaClz2%EH 435U
D2 7Hgstel 494AFE ANT B d7E dAug
= HIAAZE A 23 sbedel Ak dARE
ol dFE Az 18] £ okI=E 49 Alg

2 Ad oA 2= Al AFHAY Aotk g

2E olad Aol neFo], Laue AHa3]
e AAAHFH 1YY BT BEA Hsto
B gEg dyrt s olof steleta Az

WY Na, Kol j3% dtsel gaadel el
Azl Xe B A77 JPse] stoh Na wjde] 7
S, &3 Jurid wad gole Na wjdo] Ziet
FE YR FolRle Aol HEH H4A #IHY @
A7 A HAME Na djdFad gk Aolol fog
BAE BAsrt w4 ofthe Aol 2EY diA=z
59 ZAHE Y (Dahl, 1958 ; Isaacson 5, 1963 :
Prior 5, 1968 ; Kaplan, 1984). z8i}, A2 3 ¢
7 A WAMN= Na widFat I Aoldl & (E)4
# A JFE F9sdde I 2 BuHda
(Khaw$} Connor, 1988 ; Intersalt Cooperative Research
Group, 1988) ©l& F A7 2% Na wjdFrche Na/
K 7h gl disl o8 28 3 (E)48 34 2
I S-S Bk B APoA AA 2AF dAdRE
57 Etel A7lel A oy Foz FHL ¥
FAE o 571 8L F7r 4% Na/K k9
57 o] dxsHEA 4 #3 Na/K i @33 A}
offiA BAHOZ Fod Aolrp ARHNUL. ol &
A AFe g, Na wldF @59 g ke Na/K
ot ool sl o Adh 4#4dE Zedes d9E 9
7o Ase ¥Fste Aoz AZdr)

Kol #<tate] #Ale] diside, By 18y #x
9 A2 dHAEN Na-K pumpel #4317t AAdds
ot 91 o] A7 NI Nag] ¥& Z715a K9 ¥&
ZaES 3 A3 B3t 9o (Haddy, 1980) &)
A4 ¥ #ANA BEEL (&) A2 "t 2ty
& B 4 s Bt 9o (Tannen, 1983). A
HA H3 zAIAME K wjdgs 892 9 )%
# #Ale Ugo] BnE Ut (Khawe} Connor, 1988 :
Intersalt Cooperative R(f,search Group, 1988 ; Smith &,

N

i o

1 1988). ¥ A7olAM 1<t W K widFo] F4

Gokzol wial WS Rk (X 2) WA 24 A
427) W) 120 mmHg o)l FgolA Wskol 7
242 K wddo] Zolck Pge 83T + UYL

Ae, K 4z dgue 9 (@)yuile v3e
te 79 A% dxshe Aoz ANEt.

Ve <%

AEE 9379 B3 578 XA Na, K9 &
Z ujde P4 sotsla 9 A9 HAFS 25
m Na, K wjd3 9o 4aaAs sotsr] g4,
1987 192E 394 @A 407) 0+2S #3150 304
ole] Hele] e ARHAS MAGT 537HoR B
B 12417 oiteg $srh

creatinine®] AFF dY widgo], AP Ao
He vad gAsts 428 o)gdld S4¥ Nas
Awstet. o Hakgte]l WP &8 dPZe| A
Welol TP AWTe FEE 1247 oktnz
AelQed 5377 F 3459 ] Awo] old] sk

Aol Ang aoksd ue g

1. 12417 £ Aoz wjdy Aside Fe Naol
A9 n¥gRAME 1795 mEq, ZAELIAE 203,
8 mEq¥x AAe e 1935 mEqHch Na wjAd
A QelME F 7 Alolo] fod HolE WAT 4 2
ek, 2 1247 5 WA Ko FoldEe naE
#ol ARl vlsl FANCE fdsiA R @S
HY1 (28ge] 175 mEq, AAEYE 231 mEq,
p<0.01) A&A e} ¥]Zo)Hx K /creatinined| A ¥
ol FHUGERT EAZLZ S5 Re e
HAo (gt 0040, B4E LT 0.050, p<0.05).

2. Na¢] o wpdake 3869 mEqEen o} NaCl
o oz BN e 224 golrt. 1Y UAY Na
o} 90%uto] Aoz wpdET T 7AE © NaClel 1
A HAFL WF 249 goz AL 239 19
NaCl 4A#olA ndgd BAALE Alold] EAA
o2 §9% ole Ao} (2328 vs 263g) RVYTE
o B AY dATol AT WEIRY i
Ae Ane AY.

3. AA 24 AR F £37) 8ol 120 mmHg



o)Akl Awol st Wto] RolE4E K wjAzo]
Zaste REY o GB) FVRAS 2 F AT Na/
K e daR a4 8o 2719 @4 7189
o (p<0.05).
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