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Howpa, 1., Iton, K., Mizucaxki, M. and Sasaki, T. Creatinine at the Evalua-
tion of Urinary 1-Methyladenosine and Pseudouridine Excretion. Tohoku J. Exp.
Med., 1999, 188 (2), 133-138 - The elevation of urinary modified nucleosides
levels in urine is found in patients with cancers. In the precent study, we have
tested 616 urine samples randomly collected from non-malignant cases. Thirty-
two percent (194/616) and 119, (68/616) had elevated levels of 1-methyladenosine
and pseudouridine, respectively (They are designated as false-positive cases). To
elucidate the cause on non-specific elevation of the nucleosides, the correlation
between creatinine excretion level and urinary nucleosides levels were determined.
The result revealed that false-positive cases were frequently detected in patients
with lower creatinine excretion levels. The mean creatinine levels of false-positive
cases were significantly lower than those of negative cases. From these results, the
false-positive of urinary 1-methyladenosine and pseudouridine might be due to the
low creatinine excretion mainly caused by the renal dysfunction. Creatinine
excretion in each individual should be taken into consideration in case of
determining urinary modified nucleosides. ———— modified nucleosides;
1-methyladenosine; pseudouridine; creatinine excretion © 1999 Tohoku
University Medical Press

All types of RNAs contain modified nucleosides which are post-
transcriptionally introduced into these molecules. Most modified nucleosides are
not reutilized but excreted in urine as intact forms.

So far many studies have reported that elevated levels of the modified
nucleosides in urine were detected in various types of cancer patients (Waalkes et
al. 1975; Davis et al. 1977; Gehrke et al. 1979; Fishbein et al. 1983; Rasmuson et
al. 1983). We have also reported that increased 1-methyladenosine and pseudo-
uridine levels were detected 1n patients with leukemia and lymphoma (Itoh et al.
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ELISA processor II (Hoechst, Frankfurt, Germany). Briefly, wells of poly-
styrene microplates (MS-3496F; Sumitomo Bakelite, Tokyo) were fixed overnight
at 4°'C with a l-methyladenosine-BSA conjugate (10 xg/ml) or with a
pseudouridine-BSA conjugate (10 yg/ml) dissolved in PBS. The wells were
washed once with PBS and filled with 100 1 of 19, BSA in PBS. After 1 hour
incubation at 37°C, the solution was discarded, and 50 xl of serially diluted
authentic 1-methyladenosine, authentic pseudouridine, or adequately diluted
urine sample was added to each well. An equal volume of 1 yg/ml anti-1-
methyladenosine monoclonal antibody (AMA-2) or 5 xg/ml anti-pseudouridine
monoclonal antibody (APU-6) was then added, and the reaction mixture with
incubated for 1 hour at 4°C. The wells were washed 5 times with PBS and filled
with 100 xl of 1:3000 diluted alkaline phosphatase (ALP)-labeled goat anti-
mouse IgG (TAGO, Burlingame, CA, USA) followed by an incubation for 45
minutes at 4°C. After the similar washing procedure was done, 100 41 of p-
nitrophenyl phosphate (104 phosphatase substrate, Sigma, St. Louis, MO, USA) in
1M diethanolamine buffer (pH 9.8) was added, and the reaction mixture was
incubated for 30 minutes at 37°C. The absorbance of developed yellow color in
each well was measured at 405 nm. The urinary concentrations of 1-methyl-
adenosine and pseudouridine were interpolated from the standard curve, and
expressed as a function of creatinine (nmol nucleoside/ymol creatinine). The

creatinine concentration in each sample was determined by Creatinine Test Wako
(Wako Pure Chemical, Osaka).

Statustical analysis

The x*-test was used for determination of the significance of differences.

ResuLts

To elucidate the cause of non-specific increase of 1-methyladenosine and
pseudouridine in non-malignant cases, we determined the correlation between
these nucleosides levels (expressed as a function of creatinine)(nmol nucleoside/
pmol creatinine) and the creatinine concentration (ymol/ml). As shown in Figs.
1 and 2, higher values of 1-methyladenosine and pseudouridine were detected
more frequently in patients that showed lower creatinine excretion levels. The
mean creatinine excretion levels of the tested patients in relation to the cut-off
values of 1-methyladenosine and pseudouridine are shown in Table 2. Cut-off
values for 1-methyladenosine (3.23 nmol/gmol creatinine) and pseudouridine
(61.04 nmol/xmol creatinine) were established in our previous experiments (Itoh
et al. 1988, 1989). Urinary creatinine excretion of patients who showed 1-methy-
ladenosine levels above the cut-off value (6.54 +4.07 ymol/ml) was significantly
lower than those within normal levels of 1-methyladenosine (9.33+5.92 ymol/ml)
(p<0.05) (Table 2). Urinary creatinine excretion of the patients who showed
pseudouridine levels above the cut-off value (6.53+3.80 ymol/ml) was also
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Fig. 1. Correlation between creatinine excretion and urinary levels of
1-methyladenosine in non-malignant cases.

400 -

m [ ]

c

£

:

o 300 - )

)

13

=

©

£ [ ]

£

c

i)

§ 200

g [

o [ ]

.g ® ®

] °

E

[ o® [ ] Py
100 +

g *'....

> 0.0 0 o

& kY -

£ o 970 o,

S o0 :‘. o,

1 i

0 10 20

Urinary creatinine concentration (1 mol/ml)

Fig. 2. Correlation between creatinine excretion and urinary levels of pseudo-
uridine in non-malignant cases.
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TaBLE 2. Relationship between urinary nucleosides and creatinine levels

Nucleosides (nmol/gmol creatinine) i;ﬁ?ﬁe;ﬁf &fﬁﬁ%ﬁ?
1-Methyladenosine =3.23° 194 6.54 +4.07*
<3.23 422 9.33+5.92

Pseudouridine =51.042 68 6.53+3.80*
<51.04 547 8.71+5.73

aCut-off value was set at the normal mean+2 s.p.
*p <0.05 as compared to the group below cut-off value.

significantly lower than those within normal levels of pseudouridine (8.71+5.73
pmol/ml)(p <0.05). Ninety six (48%,) among 200 false-positive cases had renal
and urogenital diseases, and patients with severe infectious diseases (8.5%,; 17/
200) or those with cardiovascular diseases (7.5%,; 15/200) had moderately high
false-positive rates (Table 2).

Discussion

Creatinine is one of the normal components in urine, and its output is directly
related to muscle mass. Gehrke et al. (1979) reported that nucleoside/creatinine
ratio in spot urine samples is similar to that in the total urine obtained during 24
hours. They, therefore, concluded that the spot urine samples will be satisfactory
sources for the determination of modified nucleosides. As for 1-methyladenosine
and pseudouridine, we have determined the age and sex differences, variation
within a day, and variation between days in healthy individuals, and have
confirmed their results (Itoh et al. 1993).

In our preliminary analysis, false-positive cases frequently appeared in low
creatinine output cases (Figs. 1 and 2), and 489, of false-positive cases had renal
diseases (Table 1). Normal creatinine output would be the essential factor for the
accurate determination of modified nucleosides in spot urine samples. In measur-
ing the modified nucleosides levels in cancer patients, the following should be
taken into consideration; 1) The patients with the diseases such as renal dysfunec-
tion, infectious diseases, or cardiovascular diseases, that may affect the creatinine
excretion should be excluded. 2) Infants should also be excluded because only
small amount of urine is available (Heldman et al. 1983). 3) The creatinine
concentration should be reconsidered when extremely high modified nucleosides
excretion levels are detected.
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