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Fig. la—d: Frequency distributions of dip-stick readings and urinary protein concentration quan-
tified by Ponceau S-Trichloroacetic acid method for urine specimens of normal sub-

jects.
la: (—) group (n=57)
1c: (+) groun (n=54)
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Table 1: Relationship between the dip-stick readings and the ranges of urinary protein concent-
ration quantified by Trichloroacetic acid-Ponceau S method.

Reading of dip-stick n m+S.D. range of m+S.D. m%*  range of m+ D.*¥
(=) : negative 57 2.8+1.7 1.1—4.5 2.6 1.6—4.5
(+) : trace 185 5.2+5.4 —0.2—10.6 4.1 2.1—8.0
(+) : 30mg/dl 54 64.2+31.9 32.3—96.1 55.6 31.0—90.8
(++) : 100mg/dl 48 164.7+100.7 64.0—265.4 135.8 69.8—264.2
Unit: mg/dl
n: number of urine specimens m: mean
S.D.. standard deviation *: geometric mean
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Fig.2 Relationship between the concentra-
tions of urinary protein quantified
immediately and after freezing for 8
days in the (—). (%) group.
correlation coefficient: 0.308
regression line: y=0.654x +4.869;
where x (abscissa) is the concentra-
tion before freezing and y (ordinate)
is the concentration after freezing
for 8 days.
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Fig. 3 Relationship between the concentrations
of urinary protein quantified immediately
and after freezing for 8 daysinthe (+),
(++) group.
correlation coefficient: 0.975
regression line: y=1.013x+2.450; where
x (abscissa) is the concentration before
freezing and y (ordinate) is the concent-
ration after freezing for 8 days.
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Fig.4 Relationship between the concentrations
of urinary protein quantified immediately
and after freezing for 8 days in the
(+++). (++++) group.
correlation coefficient: 0.997
regression line: y=1.032x + 35.849;
where x (abscissa) is the concentration
before freezing and y (ordinate) is the con-
centration after freezing for 8 days.
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Table3 Comparison of paired data by the usual t-test in the concent-
rations of urinary protein before freezing and after freezing

for 8 days.

Reading of dip-stick df to to.05 95% C.L. (mg/dl)
(=), (&) group 58 5.054  2.000 2.24—5.18
(+), (++) group 28  0.733 2.045 —3.17—6.71
(+++), (++++) group 5 2.349 2.447 0.01—108.11

df: degree of freedom
te: observed t
C.L.: confidence limit

Table4 Comparison of paired data by the usual t-test in the protein concentrations of albumin
added urine specimens before and after the preservation under the several conditions.

(Duration of preservation)

1.5howrs 1day 2days 3days 4days 7days 8days

(Urine) dip-stick : (—) -20°C ns. EX *% — *% *% —
(Added albumin : 5mg/dl) Room temperature — *¥k — *% — — *%
dip-stick : (%) 4°C — ns. — ns. — — ns.
-20°C ns. %k *k — ¥k ¥k —

(Added albumin : 50mg/dl) Room temperature — n.s. — ns. — — ns.
dip-stick : (+) 4°C — ns. — * — - Kk
-20"C ns. ns. n.s. — ns. * -
(Added albumin ; 100mg/dl) Room temperature — ns. — ns — — ns.
dip-stick : (++) 4°C — ns. — * — — %
—20°C ns. ns. ns. — ns. ns. —

#kk | p<0.001 k% 1p<0.01 % :p<0.05 ns.:p>0.05
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» o EHEENRERITL 5 L, Tabled 125w
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Table5: Effect of freezing in urine specimens which are rich in cell component.

R

initial conc.

(Duration of freezing)

36 hours

3 weeks

(sample 1) original urine

upper phase (1500 rpm, 10 min.)
upper phase (3500 rpm, 10 min.)
lower phase (1500 rpm, 10 min.)

lower phase (3500 rpm, 10 min.)

(sample 2) original urine

upper phase (1500 rpm, 10 min.)
upper phase (3500 rpm, 10 min.)
lower phase (1500 rpm, 10 min.)

lower phase (3500 rpm, 10 min.)

(sample 3) original urine

upper phase (1500 rpm, 10 min.)
upper phase (3500 rpm, 10 min.)
lower phase (1500 rpm, 10 min.)

lower phase (3500 rpm, 10 min.)

39.8 21.1 (—47.0%) 21.9 (—45.0%)
13.8 14.2 (+ 2.9%) 18.1 (+31.2%)
12.5 125 (+ 0 %) 13.3 (+ 6.4%)
29.5 31.8 (+ 7.8%) 31.4 (+ 6.4%)
37.1 42.6 (+14.8%) 37.8 (+ 1.9%)
41.2 11.6 (—71.8%) 28.4 (—31.1%)
30.0 22.8 (—24.0%) 26.7 (—11.0%)
25.9 25.8 (— 0.4%) 25.4 (— 1.9%)
66.1 59.8 (— 9.5%) 60.2 (— 8.0%)
64.4 64.1 (— 0.5%) 56.3 (—12.6%)
19.7 19.8 (— 0.5%) 21.1 (+ 7.1%)
17.0 16.8 (— 1.2%) 18.1 (+ 6.5%)
19.2 15.5 (—19.3%) 16.3 (—15.1%)
22.4 19.8 (—11.6%) 20.2 (— 9.8%)
22.8 22.8 (+0 %) 21.9 (— 3.9%)

Unit: mg/dl

“upper phase” indicates the upper half of the urine and “lower phase” indicates the lower one
after centrifugation at 1,500 rpm, 3,500 rpm for 10 minutes.
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Sample 3 : Macro hematuria
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A study on urinary protein excretion as an index of physical exertion
Part I : A micromethod for determination of urinary protein
with special reference to preservation of urine
specimen

Takehiro 1ZUMI

Department of Public Health, Okayama University Medical School
(Director : Prof. M. Ogata)

The present paper concerns the semi-quantification and micro-quantification of urinary
proteins with emphasis on the application of them to the public health area for de-
termining illness, industrial poisoning and physical fitness. The present experiments
were designed to examine the relationship between the results in the reading of urinary
protein levels by a dip-stick method and the levels measured by micro-quantification
using the trichloroacetic acid-Ponceau S reagent method (P-S method). The effects of the
preservation of urine specimens on the levels measured by the above methods were also
examined.

The results were as follows:

1. Although the dip-stick method was useful for the semi-quantification of urine
specimens with protein levels above 30mg/dl, readings below 30 mg/dl were uncertain.
Levels measured by the P-S method had a range of 1.6 mg/dl to 8.0 mg/dl. For the
micro-quantification of urinary protein in the above cases, the P-S method was suitable
because of it’s low detection limit (1.0 mg/dl protein concentration) and of little dis-
crepancy between the sensitivity to albumin and globulin.

2. The readings of the dip-stick method coincided in 80% of urine specimens preserved
for 22 days in a feezer at —20 °C with their initial readings. On the other hand, the
protein levels measured by the P-S method below 30 mg/dl varied from the initial ones
after the preservation airtightly at room temperature, at 4°C in a refrigerator and even
at —20°C in a freezer for a day or more. In the case of urine specimens which contained
30 mg/dl protein or above, no significant change was observed after the preservation
in a refrigerator or a freezer. The destruction of various cell components in urine might
cause the variation, in contrast to albumin that is destroyed little during preservation.

The author concludes that the protein concentration of urine specimen with a dip-stick
reading below 30 mg/dl should be measured as soon as possible by the P-S method, when
a detailed quantification is required.



