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Studies of Urinary Creatinine Excretion in Clinically
Healthy Subjects (1). Influence of Age, Sex, Exercise
and Amount of Salt Intake on Urinary Creatinine

Excretion and Its Circadian Rhythm
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Summary

The factors influencing the urinary creatinine excretion were studied in clinically
healthy subjects. The results obtained were as follows :

(1). The intraindividual and interindividual coefficients of variation (CV) of urinary
creatinine excretion (UcrV) were determined in 4 male (28 to 43 years old) and 4 female
subjects (27 to 54 y.o.) over the period of 18 to 24 days of the daily urine collections.
The intraindividual CV of UcrV was 5.5 to 11.9%, an average of 9.2%, whereas the
interindividual CV of UcrV was as large as 30.0%.

(2). UcrV was measured in 580 subjects and was classified by age and sex. UcrV was
always higher in males than in females and it gradually decreased with age in only males,
Correlation coefficient was calculated between UcrV and other variables, such as age,
body height, body weight, body surface area (BSA), Quetelet index (BMID), urine volume
(UV), urinary Na and K excretion, urinary Na/K (mEq) ratio and blood pressure, in 308
male (18 to 82 v.o0.) and 272 female subjects (19 to 79 y.o0.). It was found that correlation
coefficient between UcrV and BSA was the highest in males (r=0.681, p<<0.001) and that
between UcrV and age in females (r=-0.651, p<<0.001). Correlation coefficients were
also high between UcrV and age (r=-0.649, p<<0.001), body weight (r=0.620, p<<0.001)
or body height (r=0.575, p<<0.001) in males and between UcrV and body height (r=0.572,
P<<0.001) or BSA (r=0.517, p<<0.001) in females. There was no significant correlation
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between UcrV and UV in both sexes.

(3). To observe the influence of exercise on UcrV, 6 female subjects (26 to 35 y.o0.)

were asked to take exercise by means of ergometer, and UcrV was measured before,

during and after exercise.

compared.

UcrV between the day of and the day after exercise was also
There was an insignificant decrease in UcrV during exercise,

However, no statistically significant changes were observed among UcrV before, during

and after exercise, and between the day of and the day after exercise.

(4). To observe the influence of the different amount of salt ingestion on UcrV and
on the circadian rhythm, UcrV was measured on 2g, ‘10g and 22g/day of salt ingestion
for 4 days, respectively, and on 120 mg/day of furosemide administration for 3 days in 9

male subjects (19 to 25 y.o0.).
different conditions,

No significant difference of UcrV was found among the 4

(5). Four-hour fractional urine was collectd to detect the circadian rhythm of UcrV in
9 male subjects on the last day of each 3 different amount of salt ingestion for consecutive

24 hours.
the different amount of salt ingestion.

Marked and identical circadian rhythms of UcrV were detected regardless of

These results suggest that the different amount of salt ingestion does not affect the
excretion and the rhythm characteristics of UcrV. Age, sex and physique should te fully

considered in case of applying creatinine ratio to the evaluation of the excretion in urine

variables,
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Table-1. Subjects Profile (Male) Mean +S.D,

Age  No. B.H. (cm) B.W. kg BMI BSA (m?

— 19 27 170.3 =+ 3.9 64.5 +12.8 22.2 £ 4.0 1.759 =+0.150
20— 29 53 170.2 &+ 5.5 65.3 £12.4 22.5 £ 3.6 1.768 +0.160
30— 39 44 170.3 &+ 5.5 67.1 + 6.5 23.2 £ 2.2 1.793 =£0.095
40— 49 31 164.9 =+ 6.0 63.3 + 8.9 23.3 + 2.7 1.708 +0.130
50— 59 42 165.4 =4+ 5.5 60.1 =+ 9.1 22.0 £ 3.1 1.674 +0.126
60— 69 66 161.9 =+ 5.1 60.0 X 8.6 22.9 + 2.8 1.647 =+0.123
70— 44 160.7 =+ 5.2 56.9 + 8.2 22.0 £ 2.9 1.600 +0.122

308 165.9 =+ 6.5 57.3 £10.1 22.6 =+ 3.1 1.702 =+0.145
BMI=kg/m? BSA=R XH725X W45 (R =0(.007246)
(m?» Ccm) (kg
B.H. : body height, B.W. : body weight
BMI : body mass index, BSA : body surface area
Table-2. Subjects Profile (Female) Mean +S.D.

Age  No. B.H. (cm) B.W. kg BMI BSA (m?

—19 1 158.0 58.0 23.2 1.598
20— 29 87 156.8 + 4.9 51.4 &+ 5.5 20.9 £ 2.2 1.508 =+0.085
30— 39 24 155.2 + 5.4 51.3 + 5.3 21.4 £+ 2.3 1.496 =+0.086
40— 49 25 152.6 =+ 4.9 52.9 £+ 7.7 22.7 + 3.1 1.496 =+0.110
50— 59 32 150.3 =+ 4.7 52.1 £ 6.9 23.1 £+ 2.9 1.470 =£0.099
60— 69 58 150.7 =+ 5.0 53.5 £ 7.2 23.6 £ 3.0 1.490 =+0.101
70— 45 146.6 =+ 6.3 48.7 + 6.8 22.7 £ 3.0 1.403 =+0.107

272 152.5 =+ 6.3 51.0 + 6.6 22.2 £ 2.9 1.480 =£0.102
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Table-3. Intraindividual and Interindividual Variation of UV, UNaV and UcrV

Age Sex No. uv (CV) UNaVv (CV) UcrV CV)
(day) (ml/day) (%) (mEq/day) (%) (mg/day) (%)

43, M 20 1,690 + 345 20.4 258.4 +66.9 25.9 1,803 £147 8.2
32, M 24 965 +188 19.4 215.2 £+49.2 22.9 1,639 £ 90 5.5
29, M 18 1,197 +267 22.3 233.6 46.4 19.9 1,700 +147 8.6
28, M 20 1,317 +357 27.1 228.1 +59.5 26.1 1,461 +174 11.9
54, F 19 971 +189 19.5 171.5 +£28.9 16.9 696 + 65 9.4
36, F 21 1,322 +404 30.5 168.0 +42.8 25.5 1,186 +132 11.1
29, F 24 698 +168 24.1 84.0 =21.6 25.7 1,108 = 95 8.5
27, F 20 1, 352 +235 17.4 225.4 +38.1 16.9 946 + 94 10.0
%\/Iean i 20.8 1,189 +269 22.6 198.0 +44.2 22.4 1,317 +395 9.2
nterindi-
vidual CV (%) 22.6 28.0 30.0

(CV) : Intraindividual Variation, UV: Urine volume
TNaV : Urinary Na excretion, UcrV : Urinary creatinine excretion

Mean + SD

(F522.6%), 16.9—26.1% (22.4%), 55V IC
5.5—11.9% (9.2%) T»Vv, UcrV © CV 255
INTH oo FRENEZICH T, FEH S M
L7 UV, UNaV, UcrV OREERZEED CV 3%
heh22.6%, 28.0%, 30.0%Tdh -7,
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Table-4.
Urinary Creatinine Excretion (mg/day)
Classified by Age and Sex

Male Female

— 19 1,616 =+ 281 1,234 )
20— 29 1,698 =+ 338 1,059 =+ 141
30— 39 1,684 £ 228 1,104 =+ 177
40— 49 1,566 = 269 1,009 =+ 159
50 — 59 1,528 =+ 270 821 £ 157
60 — 69 1,108 =+ 227 805 -+ 155
70— 1,047 £+ 180 739 + 165
Mean 1,444 =+ 369 928 £ 207

HEABEGR] - R0 UcrV % Table-41cRd s
UerV $in4 &t L, HOEDESAETHHIC
THMMEEZRL 1o

UerV EiFR UG 72 328 E O Mo BRI E
Table-5 107”3, HHTIE BSA LS HOIEMRE

(r=0.681,

P<<0.001) 23, IYETIEFS EDOMICEK

HEWVEDFEE (r=-0.651, p<<0.001) 2xh

720 ZODAh,

Table-5.

&, H&, UKV, UNaV, [EHimE

Correlation Coefficients between
Urinary Creatinine Excretion
and Other Variables

Male Female
(292) (260)
0.517**
................. —0.649%* —0.651%**
............... 0.620%* 0.347%*
........ seveeee 0.5TE®E 0.572%*
0.383%*
-0.020
-0.048
0.381%*
................ -0.160% -0.363%*
................. ~0.064 -0.003
................. -0.045 —0.233%*

*P<<0.01, **P<C0.001

BSA:
UKV :
BMI:
UNaV :
SBP:
DBP:
Uuv :

body surface area

urinary K excretion

body mass index
urinary Na excretion

systolic blood pressure
diastolic blood pressure
urine volume
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Fig. 1 : Influence of exercise on urine volume (UV), urinary Na
(UNaV) and creatinine excretion (UcrV) in 6 clinically
healthy female subjects
B : before exercise, E :during exercise
A1 :0-2 hours after E, A2 :2-4 hours after E
UV (ml/day) UNaV(mEq/day) UcrV(mg/day)
v ¥ 1200
1000} 110F
100}k 1100
90 F 1000 p
500
80 E
2 P =
OT < OL oT
E C E C E C ,
Fig.2 : Comparison of urine volume (UV), urinary Na (UNaV) and

creatinine excretion (UcrV) between the day of and the day

after exercise in 6 clinically healthy female subjects

E :the day of exercise,

*P <0.05

C : the day after exercise
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5. UerV D circadian rhythm :

1 AEEENEL109, 2 ¢, 229 LEHITLE
® UcrV O circadian rhythm Z#35U 7243, Fig.4
KRS LD ICHEDTHESOTNOREERE T TS
16—200F 1, F/JEMED 0 —4RICEET 2 AEEE
WERD 5 N

V. & #
Ry v = ghitg (UerV) o EEAZER

UV (ml/day) UNaV (mEq/day)
1800 f 300f
1600 p

1400 200}
1200
1000 100}

800

0

CLHF
Influence of different amount of salt ingestion on urine volume
(UV), urinary Na (UNaV), K (UKV) and creatinine excretion
(UcrV) in 9 clinically healthy male subjects

Fig.3 :

C :control diet (NaCl: 10g/day),

D RAPZERIC R THBD TS L, ZHIFE (CV)
LEEI0ZRIREVDNTEY 999, UcrV ZEH#
U CIRPEEBOHM B DO MR EHEDIEE (R
EYPEME/F - 7VvTF=v) LT HFEBLIEL
BRVLNTNS, '
4, 8ZD fERABIRKICONWT F21HEO
UcrV ZRIEL 7283, EENZEEHD CV idsvTF
= VHEHEDOEZ I s OO T 9.2%TH 5720
-7, BEEREZEEO CV 2Bt CEE T 5 £30.0

UKV (mEq/day) UcrV (mg/day)

707 = 1800[

11600
60 } :
1500}
50 b
1200}

4o p
1000}

800

E

0

30

CLHF

L :low-salt diet(Na-

Cl:2g/day), H :high-salt diet (NaCl: 22g/day),
F :120mg/day of furosemide administration (NaCl: 6g/day)

1 1 A

8-12 12-16

Fig.4 :

16-20

20-24 0-14 4-8
Clock Time

Circadian rhythm of urinary creatinine excretion on 3 different

dietary conditions in clinically heathy male subjects

A : control diet,

O : low-salt diet,

@ : high-salt diet
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