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Application of Urinary Electrolyte/Creatinine Ratio, Urinary Total Protein/Creatinine Ratio In Healthy People and Hypertensive Patients.
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353000, China

Abstract Objective To investigate the salt intake of people by urine electrolytes/creatinine ratio calculating dietary salt and the
application of urine electrolytes/ creatinine ratio and urinary total protein/creatinine ratio on healthy people and hypertension. Methods
Urinary sodium, urinary potassium, urine total protein and fasting serum lipids were detected in 948 (842 cases > 50 years old) healthy
people and 616 hypertensive Patients, and Urinary Sodium /Creatinine Ratio( USCR) , urinary potassium creatinine ratio, urinary sodium/
potassium (Na®/K* ), urinary protein creatinine ratio ( TPCR) and apoB/apoAl were calculated. Results Urine TPCR of 50 to 60
years group showed significant difference compared to > 70 years group by age grouping in 948 participants (P = 0.000). Urine salt and
urine potassium of female showed obvious difference compared to male in 842 cases > 50 years healthy people (P = 0.000). Urine
TPCR, urine Na/K and urine salt were significantly highter in hypertension group than healthy group(P = 0.000). Urine salt, Na*/K"*
and TPCR in different levels of hypertension were significantly difference (P = 0.000). Urine TPCR was positively correlated with urine
Na® /K" and USCR by linear correlation analysis in 616 hypertensive patients. Along the age escalating, urine TPCR increased gradually
in figure, urine TPCR and urine Na* /K * were significantly higher in hypertension than health. Conclusion Urine electrolytes/creati-
nine ratio is simple and effective to reflect the salt intake. Urine TPCR is closely related with hypertension upgrading and age escalating.
Urinary electrolyte/creatinine ratio; Urinary protein/creatinine ratio; Urinary Na® /K" ; Hypertension ; Dietary sodium
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IR) A B AT A PR A

2. 7% (1) SR (I WLEF tE . ) TPCR RoR, &% X [ ;
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AR E B(apoB) 5,115 apoB/apoAl [WAH . B HUE R (A5
R I A T R IR Sml, R4 22X 24h JR , £ 15001/
min 10min B0 5 B BRI PR 28 B (TP) R4 (Na ™) (IR
KT ) BRIUAF (Crea) , JR TP Na™ (K™ ¥y LURJJLEF H 27w,
I E B IR Na'/K*, & 4L # (KC1, 100mmol KC1 = 7. 45¢
KC1) JR &L (JRE 100mmol NaCl =5.85g NaCl) %,

3.4 : TG .CHOL(F AL g i ) oh R 78 & 3 w) S ik, JR TP
(B =Ml k) g A 538 A 7, HDL - C . LDL - C.apoAl |
apoB (HfE Lk vk ) R H BB & Al ikl R K* (Na®  Crea
(LR ) DL 7 8 AUS821 AE AL A B AN B B3 3

4. Geit A7 W SPSS 17. 0 A AT e it A o i, 3t
R AR £ bRk 22 (v 2 s) R, 3 AL B L BCR A
PRI J7 22400 AR T LL B R T Q K 36, 48 G Pk SR T Pear-
son HHEHT, LA P <0.05 W ERHL 2= L,

& R

1.948 {5 44 £ 35 43 4 A 4F W6 B bR L fig oL IR

TPCR . Il I§ .apoB/apoAl iy H. %5 : J§ TPCR £ 50 ~ 60

BAEWRA Y >T70 BAERA L, ZREVIR(E ),

®1 AN FHRBRETURRMLLER (x£9)
i H n <50 % 50 ~60 % 61 ~70 % >70 % P
n 948 106 408 235 199
R (F) 59.14 £13.52 31.97 £5.38 54.51 £2.73 63.94 £2.75 77.46 £5.50 0.000
JK K* (mmol/g Cr) 43.85 +27.14 35.22 £19.75 41.90 £25.08 47.56 £22.41 48.07 £36.72 0.008
JREALE (g/g Cr) 3.27 £2.02 2.62 +1.47 3.12 +1.87 3.54 +1.67 3.58 £2.74 0.008
R Na* (mmol/g Cr) 106.47 +97.89 79.63 £53.84 112.79 £126.61 106.28 +67.83 108.01 +73.70 0.571
Rk (g/g Cr) 6.26 £5.76 4.68 £3.17 6.63 +7.44 6.25+£3.99 6.35 +4.33 0.571
JR Na*/K* 2.66 +1.72 2.63 +1.83 2.84 +1.70 2.52+1.81 2.50 +1.57 0.022
JR TPCR(mg/g Cr) 63.97 £61.91 57.94 £34.81 56.09 £58.72 62.34 £57.10 85.28 £78.35 0.000
TG ( mmol/L) 1.64 +1.24 0.88 +0.31 1.83 £1.32 1.76 £1.47 1.50 +0.84 0.001
CHOL( mmol/L) 4.96 £0.99 4.21 £0.61 5.15+0.93 5.11£1.00 4.81£1.05 0.000
HDL - C(mmol/L) 1.31+0.18 1.35+0.18 1.30 £0.17 1.33£0.18 1.29+0.18 0.253
LDL - C(mmol/L) 3.01 £0.88 2.45 +0.52 3.14 +0.85 3.14 £0.92 2.91 +£0.91 0.001
ApoB/apoAl 0.78 +0.24 0.62 +0.13 0.82+0.18 0.82 +0.35 0.76 +0.17 0.003

P{HN >70 %415 50 ~60 % 4 tL#%

2. 842 fi] > 50 % A A A [R] M ) ) LG : IR R
(B Na™) JR#F(IR K*) Z R BA g1t 5 3, HEIR
TPCR.JK Na’"/K™  apoB/apoAl Z 7 L& i %2 X
(%2).

3.101 )32l R IR 5 24h JR 59 R H, A 5T AH ¢
P, bR Na ™ B4R C R £ 0. 660 (P =0.000) ,

R K BIF KL REC N 0.627(P =0.000), JR Na/K #H
KRB N 0.728(P =0.000) ,
4. A SR R KT (Na™ (Na™/
K" [TPCR ZF45 4R 1 i 4w , Hrh JR TPCR (JR Na ™/
K™ JRE (R Na™ ) 2R A5 1122 5 X, apoB/apoAl
ZREGITFEL(EI) .
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£2 >505ERERRMRNEETIERMELE (v 25)
i H n Ltk I t P
n 842 202 640 - -
W (S 62.57 £9.87 60.83 £8.57 63.11 £10.19 - -
&k K* (mmol/g Cr) 44.94 £27.75 60.86 £29.36 39.91 +25.24 97.520 0.000
JREALE (g/g Cr) 3.35+2.07 4.53 £2.19 2.97 +1.88 97.530 0.000
JR Na® (mmol/g Cr) 109.84 +101.62 157.91 +£96.95 94.68 £98.35 63.897 0.000
JRE (g/¢g Cr) 6.46 £5.98 9.29 £5.70 5.57+£5.78 63.896 0.000
R Na*/K* 2.67+1.71 2.85+1.66 2.61 £1.72 2.844 0.092
J& TPCR(mg/g Cr) 64.73 £64.49 69.85 £82.77 63.12 £57.51 1.675 0.196
apoB/apoAl 0.81 +0.28 0.82+0.17 0.81 +0.31 0.339 0.560
®3 BhEASHRAETIERMLEE (v£5)
i [ ie4 1 2 >50 % kK4 t P
n 616 842 - -
W (E) 68.48 £11.65 62.57 £9.87 - -
& K* (mmol/g Cr) 48.77 £28.94 44.94 £27.75 6.533 0.011
JRELE (2/g Cr) 3.63£2.16 3.35+2.07 6.522 0.011
JR4H Na* (mmol/g Cr) 283.92 +201.31 109.84 +101.62 467.037 0.000
JRE (g/¢g Cr) 16.69 +11.84 6.46 £5.98 467.021 0.000
JR Na*/K* 6.50 £4.00 2.67 +1.71 619.710 0.000
Jk TPCR(mg/g Cr) 215.80 +422.06 64.73 £64.49 104.557 0.000
apoB/apoAl 0.81 £0.20 0.81 +0.28 0.001 0.819

5. 5 ML AS [6] 43 9% A ofE 18] bR H f# 5T & TPCR |
apoB/apoAl [ g s e R 2 T R 3L (JR Na ™) |

Na'/K' J TPCR %45 b71 0505, 22 RA G5
X, apoB/apoAl 25 R L1 X (% 4).

F4 BNERFRIESTIERHLE (v 5)

RgE| LR 1 4% eI 2 2% I 3 4% P
n 47 192 377

W 45 i (mmHg) 119.32 +29.58 130.81 +33.27 138.25 £40.03 0.000
SR K* (mmol/g Cr) 51.22 £23.07 47.99 =30.52 48.86 +28.81 0.599
JE Na* (mmol/g Cr) 211.48 +134.85 247.41 +173.58 311.55 £215.99 0.001
IR (g/g Cr) 12.27 +7.82 14.35 +10.07 18.07 +12.53 0.001
JE Na*/K* 4.55£2.89 5.87 +3.71 7.07 4. 14 0.001

J& TPCR(mg/g Cr) 64.04 +28.81 165.89 £281.60 260. 14 £494. 83 0.003
TG ( mmol/L) 1.70 £0.98 1.78 £1.42 1.89 £1.35 0.347
CHOL( mmol/L) 4.67 £1.09 4.62+1.15 4.59 £1.15 0.651
HDL - C(mmol/L) 1.26 £0.20 1.25 +0.24 1.20 £0.23 0.079
LDL - C( mmol/L) 2.65 £0.93 2.66 £0.93 2.63 £0.98 0.890
apoB/apoAl 0.80 £0.17 0.79 £0.19 0.81 £0.20 0.573

PAE R @R 3 %5 1 HILEK

6. 616 {1 ifiL i £ & 45 15 45 5 IR TPCR BIAH 70

RS 66 flgmMEREZEREREEANEXSN

Br: BR TPCR 5 R Na™ /K™ [ JR Na™ B A MK, IR ZH 1L MXRE P
+ =) P TS (%) 68.48 +11.65 - _
K* (apoB/apoAl 2R G FEX(KS). JR TPCR (mg/g Cr)  215.80 £422.06 - -
7.561 il BEfA K F1E 4 AR B b R TPCR 5 Y4 I (mmHg) 133.25 +45.37 0.102  0.011
+ + S N . Jk K* (mmol/g Cr) 48.77 +28.94 0.061 0.132
JR Na™ /K" [ & el 3 DL Je 616 {5 & 1l £ 2% 78 JRAE A (/g Cr) 3.63£2.16 0.061  0.132
Ha g Ra 3 {8 Fi] SPSS 17. 0 % Xt 4R I8 78 24 ~ 96 % J% Na* (mmol/g Cr)  283.92 201.31 0.142  0.000
R n JR#k (&/g Cr) 16.69 +11.84 0.142  0.000
T S61 24 fd FEIAKT #5534 DRI B <50 B, JR Na® /K" 6.50 £4.00 0.108  0.007
i@ﬁfﬁ3l.975;50~6052ﬂ,¥ﬁ]ﬁ§ﬁ$55.095; apoB/apoAl 0.81 £0.20 0.057 0.156
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ER()
1 561 BiEFEEeE 4 M FERER TPCR S
PR Na™ /K" MEZRBEH UK 616 fI5 M E 7 B Ry

15 e

o IR 2 5 B0 I A S A AR T e EE
FER 2, il 51 24 60 % 14 isi 2 rh Al 50% 11 56 00 95 o
H 0855 1 0 H 2858 70 G 3 R kA8 Ak BT 2 7 0 15 1)
TS o e RAN ECDR AR AR bE 3 2 38 0 il A8 S5 10
JRUR R SE 3

A3 N HE AR H R B B A7 PR H LA 04 O 1%
(DR 4k 0 25 75 4N Ry o2 o W & 108 v, R L a2 ™
A 1 240 FRARHE AR DROE s @ 4R B AR T2
¥, BV & A [ 35 (the dietary recall method) , i F %
J7Z o LB SR AR A S AR N UERG , S 3 R LA
SR B R AR MEAG I, 3 A 2 A AR 2 R BR
P, a0 B IR R N ESR SO R B YR
MERMBIESE ., Har B 3 Fhoy ik 2 F 3 E
A, B S PEAL A 3 Wk 4 5 DR Ak B P 1M
Al 508 P B JUES (CKD) s 3 A H 4 A {2 3
WY ) PR\ Y B AR AN O (8

HETE NI K 2l 24h PR S i £ 3 16 B,
HJE 24h PR AR ME E B W5 ) 1440min, AR B
—E MR R A R — B =
SO/ Tk (mg/L) o (HRAT 1 U B9 R 4 R R D
1), BT B 5 UK B4R O R Dy B K £ 5 D

SE 227 7 T B A R B T A R 2 B A K I 2% o
PR TE 8 W) IR AS TR), PR E , PRAS 6 FH W 22 v/ T
(mg/L) (ZEJEIR/TF (mmol/ L) fz e 5 K £ £ £ M &
—E T HER Y PR i RN 5 . ARBESE Z TPCR il
SEIRR KRR B LEF EE (g/g er) , 1 TRIR S 24h
PRAOPREA R SR PR Na® /K" A K P58 (P =0.000) ,
PR LT A6 0 25 5 15 B, 48 SR v, BRLTEF 7 HE T
e T LA &, A X E R R L A9 3B KON
1.4g/L70 . DR I i fa7 46 S

RAFEA 425 N HE 04 BR A fff 00 ) A5 L 35 /0 WL, il
R R & 22 1 5 6 T IREN R R Na™ /K™ 847
Y SCEE S A v PR LT 6 A A HE T e LU
1.4 A0 24 F 24h JR 40 B0 09 HE it &, & K IR 4 &
12. 15mmol/g Cr #14 F & Eh 3 A &t 1g/d, LA Al i
DU BCHE o WO SC % 783 A4 KK 2 5 AR IR
JE64.0 6.3 % R4 155. 1 63, Ilmmol/d (JR £h
8.9 +3.6g/d M4 F£h 12.76 +5.19g/d) , R4 82.3
+27.9mmol/d, Jg Na® /K" 2}y 1.99 +0. 83, AH} %
948 £ fa FER K H AR S 59. 14 + 13,52 % | JR 4]
106.47 £97.89mmol/g Cr( JREL 6.26 £5.76g/¢ Cr #
MWF AR 8,76 £8.06g/d) , FRAF 43. 85 +27. 14mmol/g
Cr( R4 61.39 +38.0mmol/d) , JR Na* /K" 2.66 +
1.72, A BFIEh 842 £ > 50 & fift FE Ak 1 % 4F 1%
62.57 £9.87 %, JR4H 109. 84 + 101. 62mmol/g Cr( J}
5 6.46 +5.98g/g Cr M4 F45 9.04 +8.37g/d) , J§
H 44, 94 + 27. 75mmol/g Cr ( JR 8 62. 92 =
38.85mmol/d) ,JK Na"/K* K 2.67 £1.71, KW
948 1] fift e (A A5 4 842 3] > 50 4 fat i A i 40 1) bR M
FIER H5 A B SIS S R B 0 B R R B g
N—Fk 3R,

R TR 7 R A A 5 R Bt AL X 6 e P v DR
8 fan Oy i A8 = B XU, R BE SR AN T I e 1) 52
W AR AR 35 ~ 64 B A BEN DI R F 3g/d, il
ThO 58 5 1 6 S 2 080 D 3% ~ 11% o oo 1l 3
35 A0 28 AL A W R BT A ARG BB i SR 20
22 50 AFEAR, By 7 S0 o g o H 5 e N A /D R A= e
g THEHBE AR D (Y 4g/d), 10 1988 4
EFE R EACR AR A RN 9.2, P EFE N
7.5 ~ 8. 8g/d"" . HABEGE > 50 ¥ kK B
9.04 +8.37¢/d(JREL 6.46 £5.98g/¢ Cr) M . i
(18 B A e 8 ] I N T B AL ok R T, W
KA SC & i i1 2 1 & K 2 8 A L 2 1y ER, AL
21% WFEAR ST G 8K T #E 72 81 R T IR AE 100mmol/d
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LIPS (£ 5.8g/d, JR4H 71. 43mmol/g Cr) 'L AHF5E
842 fi] >50 2 fg FE (A & i AR A B KR 2 AU
38.84% W NHETE SR T4 A 5 19 E PR ,40.02% (1)
FEARSF A s AR THE#E R Na™ /K" 7E 1.99 +0.83 L)
Wo BRER R T AT T Bl o0 145 2 95 1) K o Smith
Rk B 4 BRAE AL Y R SE TS H bR, R T R
30% ERHEEA HMERE AL Se/d L Rk, BB
R B AR AL o HE R BRI & G

WATIR 2F SR R W], AR A JREPHEM & R Na ™/
K" 5 ifil AP 52 A0 G . AR B 5% o JR B0 FIIR Na ™/
QRIS B N | AR A DO RN (R DA - @ 2 i
AR o FEME RWF S AR E (B1 10 ~ 16mmol/d)
I SF- R R AR R3S I (4 120 ~ 200mmol/d) , 5
o | JEL TR BR RN T R 0 I R Y 20 O Y 0
JE2: 3 8 6mmHg, &5 3K JE 4% 55 4mmHg' " 5 5 ifn 7
WA R Tmm g, & 5K F- 23 i 6mmHg
WFSE R WA B REAR 1 B2 PR Na ™ /K™ A a2 W 4 e
1.8 mmHg, ASHIF 58 75 AF i AH 3T 19 /85 1 He 21 5 B 44
o 4 PR Na ™ /K™ FIIR BV A e R B, IR 36
(FR Na®™) Na®/K* & TPCR %548 45 35 & 35 1 =, 2
SEOU R B T R WO I 4 S Y OB FS AR apoB/
apoAl 2R G 2# 8 Lo # 8 i 5 9obs fE 4 41
(1 B A b n] L, R TR) G 3 1 e O R A TR) DR R (R
Na®) Na'/K" J TPCR 545 Hr¥y i 1 &, 2 7 W]
%, 1M TG .CHOL HDL - C .LDL - C ,apoB/apoAl 4§
ML AEFE bR 22 57 TEGE T4 2 30, Ul T 5 15 1% 2% ) A
KA 28 R A R B IE R R BT, IRER (JR Na™) |
Na* /K" J& TPCR {3x;.0o i 48 F i & R EH, 2
ORI 0 I 4 XU 6 A o

e I PR 5 R 88 R Na ™ /K™ fEAE R BB Y
DGR, A 58 /Y 616 ] & il JE )R TPCR 5 JR
Na™ /K" (#H5C 5% 0.108 ,P =0.007) RN (HHC &
%0.142,P =0.000) #H5C /0 M h 45 2] 752, 2010
AR R Rl R BT YA e R ) e, R I B
SR O LA 5 1 B A S R, I PR A R
CVBF L 55 ) 400 T 2 A L 1 v (R R Y, A TG
R N e PR 288 400 35 A v I TR A2 W DA 1 EE
2%, o PR R A R e o SRR I H 22—, A OGS
BRIESE , JR UPCR J2 LU JR it 11 2 F1 (mAlb) B 4538
B35 H o ARBIFSE IR TPCR A K Rl e i i 8 & Y
AEI R TINIE B UNES DI i W w1 S R S v S (=N R
RPE,50 ~60 2 kK205 >70 % (&K 240 )k TPCR 1)
2 S A G2 L (P =0.000), 616 {4 & Ifil £
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HH JR TPCR (215.80 +422. 06mg/g Cr) B & & F

842 il {4 K 2H (64.73 +64.49mg/g Cr) (t = 104. 557,

P =0.000). [ 561 Fl kK& 2 4 4F ik BR

TPCR ¥ & B AF W 19 O, B 20 b It 616 i 5 i i &

# PR UPCR 5 JR Na/K 7E 18] b 1 1 35 i T i B AR AG:

o

e I TS 7 2/ 2 1 BROFIAR 1 0 4 R I £ PR

th HAR Sg/d (§h 2000mg/d) , b 5 BURH 4 770 (4 70

1 320mg/d, #iih & F] 40mg/d) HA R, X 48 % B SC

TR R N b LU - N U BT -1 R =

Z B ATRR R B I B 45 01 RIE B9 H bR, 288 K

N0 7 BA 52 T A bR H A 5T JULIST LE AR TPCR, & — Fh 47

ZH B TTE

£ % 3Tk

L RIGE IE, FEIID 20N 55 0L R 24 /1N IR A g T 5 4k
L S& ZR [T 1. v Bl R R 4 2% 35,2005 ,8(2) 1122 - 124

2 Smith SC,Collins A, Ferrari R, et al. Our time: a call to save prevent-
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[J]. Circulation, 2012 ,126 (23 ) :2769 — 2775

30 WIEOPLWIE AR E k. B E AN IER S HMENHET]
AR B IE R 2% & ,2004,20(2) 221

4 BT BT AR AIM]. 3 R s A RZEEE IR
1. 1987230

5  Cook NR, Obarzanek E, Cutler JA, et al. Joint effects of sodium and
potassium intake on subsequent cardiovascular disease: the Trials of
Hypertension Prevention Follow — up Study [ J]. ArchIntern Med,
2009,169(1): 32 -40

6  Kang SS Kang, EH Kim, SO, et al. Use of mean spot urine sodium
concentrations to estimate daily sodium intake in patients with chronic
kidney disease[ J]. Nutrition,2012,28(3) :256 - 261

7ML RS, W, A R P LI L S 4 AN B R R
WEBAG[)]. B0t 2k, 2010,39(4) 105 - 108

8 VLI, 2, o, &5, 8 SR T IR AR O 0 B 5 i XU #Y BIF 5
[J]. & 3%24¢,2011,33(3) :258 - 260

9 Huggins CE,O'Reilly S, Brinkman M et al. Relationship of urinary so-
dium and sodium - to — potassium ratio to blood pressure in older a-
dults in Australia[ J]. Medical Journal Of Australia,2011,8(3) ;128
-132

10 Yoshihiro K. Prevention of hypertension and cardiovascular diseases: a
comparison of lifestyle factors in westerners and east asians[ J]. Hy-
pertension, 2014 ,63 (4) :955 - 660

11 Adrogué HJ. Sodium and potassium in the pathogenesis of hypertension
[J].N Engl J Med,2007,356(5) :1966 — 1978

12 Maartje C,Slagman J. Moderate dietary sodium restriction added to an-
giotensin converting enzyme inhibition compared with dual blockade in
lowering proteinuria and blood pressure: randomised controlled trial
[J]. British Medical Journal ,2011,343(8) :D4366 -4376

(W H 91 :2015 -01 - 05)
(f& 1 H 91 :2015 01 -23)



