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Evaluation of renal damage using urinary ATP analysis

Yuki UEHARA, Mitsuru YANALI, and Kazunari KUMASAKA

Department of Laboratory Medicine, Nihon University School of Medicine, Tokyo, Japan

It is reported that urinary ATP concentration analysis is useful for determining urinary tract infection
and renal damage caused by drugs. By means of the firefly luciferin-luciferase method, we determined the
reference value of urinary free ATP and evaluated the effects of urine sediments and conditions of storage.
The reference value was established as 1.77 X 107'°~7.70 X 10~°M using urine samples obtained from 63
outpatients who seemed to have no renal disease. There was no significant difference in ATP concentration
between 33 males and 30 females. No significant changes were observed in 11 healthy volunteers during
a l-year period. Within-run reproducibility of ATP was satisfying (8.28% and 11.4% of coefficient value
in low and high concentration samples, respectively). ATP concentration was significantly decreased after
centrifugation (p<0.05) and after filtration (p<<0.01). The amounts of the red blood cells (RBC) and white
blood cells(WBC) in samples whose ATP concentration was decreased after centrifugation or filtration
were significantly higher than those in samples whose concentration did not decrease(p<0.05). Urine
containing many RBCs and/or WBCs might show an artificially higher ATP concentration if no
preparations has been performed. There were significant positive correlations between the ATP concentra-
tions before and after refrigeration, but no correlations before and after freezing.

It is concluded that the reference value of urinary free ATP concentration was 1.77 X 1071°~7.70 X 10~°
M and that care is required in the estimation of urinary ATP concentrations in samples containing many
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sediments, especially with WBC and RBC.
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Number of Patients Table. Within-run reproducibility
15— Reference Value: :
1. 77x107°77. 70x10°M Urinary ATP (M)
(Mean=+28D) Sample | Sample 2
| 5.22X107° 3.07x10°®
10 2 4.27X107° 2.52x 1078
3 4.50%107° 3.21x10°8
4 4.90x10°° 3.45% 1078
5 4.03x10°° 3.44%10°®
5 - 6 4.43X107° 2.78% 1078
7 4.50%107° 2.81x10°®
8 4.33%107° 2.67%X10°8
9 4.06X107° 3.11x10°®
0- 0 10 4.24x107° 2.65X% 1078
-10 -8 Mean 4.44X10°  2.94X 10
log (Urinary ATP) SD 0.37X10°  0.33X10°®
Fig. 1. Distribution of urinary ATP concentration in cV(%) 8.28 1.4

63 patients
Reference value should be 1.77X1071°~7.70X 10-°M
(mean=®2SD).

Within-run reproducibility of ATP was
8.28% in a low-concentration sample, and
was 11.4% in a high-concentration sam-
ple. SD is standard deviation, and CV is
coefficient of variation.

Urinary ATP(M)

]O—l].
N.S. p<0. 05
’ ( Urinary ATP(M)
10_10_ 1077—
oo

107+ o\o 107

10 1071
107 . . 107+
Initial 1 year after T
examination initial
examination

Fig.2. Chages in urinary ATP concen-

tration during a 1-year period 1o T

Before After
centrifugation centrifugation

Fig.3. Changes in urinary ATP concen-

No significant changes were observed.

tration before and after centrifuga-

B. ttEDE tion

s, BEBIAERORS ATP (E 13 RAVBERAR Hhilig L ATP concentration was significantly decreased

B 25 L7 (p<0.05, Fig.3), $7:, 7405 — after centrifugation(p<0.05). Closed circles
g . indicate the samples whose log (ATP concentra-
HERBIEDIRT ATP S, RIAHERE I R L AR tion) decreased over 0.4, and the bar on each

B 2R L7z (p<0.01, Fig. 4), WIFhOUBIZB VT, line is the mean ATP concentration.
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p<0. 01

Urinary ATP(M)

107
1071

107

10*10_

1 0—11

Before  After
filtration filtration
Fig.4. Changes in urinary ATP con-
centration before and after filtra-
tion
ATP concentration was significantly de-
creased after filtration(p<0.01). Closed
circles indicate the samples whose log
(ATP) decreased over 0.4, and the bar on
each line indicates the mean ATP concen-

tration.
p<0. 05
RBC sediment
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O-ILF OO0 o
<0.4 =0.4

Decrease in log (ATP)
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WBC sediment

100-/HF OO0 00
50-99/HF | o o
30-49/HF &0

20-29/HF -

10-19/HF 4 X0 o

5-9/HF | QOO o

1-4/HF QOO

0-1/LF o o

<0.4 =0.4 '

Decrease in log(ATP)

Fig.5. Comparison of the amounts of RBC and WBC in urine sediments between the group
whose log (ATP) decreased over 0.4 and the group whose concentration did not decrease

after centrifugation

The amounts of RBC and WBC in urine samples whose ATP concentration decreased were significantly

more than those in the samples whose concentration did not decrease (p<0.05).
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p<0. 05 p<0. 05
RBC sediment WBC sediment
100-/HF o 100-/HF o SO0
50-99/HF 0O 50-99/HF o o
30-49/HF ~ (o] 30-49/HF | X0
20-29/HF - 20-29/HF
10-19/HF 00 o 10-19/HF e o
5-9/HF - o0 S 5-9/HF OO0 o
1-4/HF ORROS OO 1-4/HF [ee e (o
0-1/LF QOO O 0-1/LF o) o
<0.4 >0.4 ' <0.4 >0.4 '
Decrease in log(ATP) Decrease in log(ATP)

Fig. 6. Comparison of the amounts of RBC and WBC in urine sediments between the group
whose log (ATP) decreased over 0.4 and the group whose concentration did not decrease
after filtration

The amounts of RBC and WBC in urine samples whose ATP concentration decreased were significantly

higher than those in the samples whose concentration did not decrease (p<0.05).

No preparation After centrifugation After filtration
Urinary ATP(M) Urinary ATP(W) Urinary ATP(M)
10° ] 10°] 10° ]
107 v b1 1074 y=1. 12x+0. 51 107 y=1. 10x+0. 50
5 o, o5 5 r=0.96 s r=0.99
p<0. 2 °
'42 100 ] o 2 107 p<0.01 5 100 p<0. 01
& & S
T T 107 A = 1074
[ Y= Y-
© 2 o
bl " -10 | -
=10 510 5 10"
— Y frag
= 0] = 107 =107
107 107 ———— 10
107 10" 10™ 10° 10° 107 10° 107 10" 107 107 107 107 10° 107 107 10" 10° 10° 107 10°
~ Urinary ATP(M) ~ Urinary ATP(W) Urinary ATP (M)
Before refrigeration Before refrigeration Before refrigeration
Fig.7. Correlation of ATP concentration between samples before and after refrigeration
There were significant positive correlations between the samples before and after refrigeration, but the coefficient of
correlation of ATP concentration in samples without preparation were less than in samples with preparations.
No preparation After centrifugation After filtration
Urinary ATP(W) Urinary ATP(M) Urinary ATP (W)
107 y=0. 097x-7. 67 1077 y=0. 15x-7. 78 1077 y=0. 0017x-9. 39
r=0. 088 ° r=0. 089 r=0. 0089
1077 N. 8. 1071 N. 8. 107 N.S.
w 107 § © oo w 1071 w1074
= o © £ £
g 107] 3 %o° $ 10— 00 s o $ 107
w o 500 I S s
E 107] E 107 © o, E 107
= = ° =
10—‘1— 107} 107" |
102 1072 10 o o
10 10 107 10 10° 107 10° 107 107 107 10°  10° 107 10° 107 10" 10 10°  10° 107 10°
) Urinary ATP (M) Urinary ATP (M) i
Before freezing Before freezing Before freezing Urinary ATP ()

Fig.8. Correlation of ATP concentration between samples before and after freezing
There were no correlations of ATP concentration between samples before and after freezing.
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