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Abstract

In the next century, the increasing number of elderly and rising healthcare costs will
bring with it metabolic bone problems, particularly osteoporosis. Deoxypyridinoline: Dpd in urine
is a sensitive and specific marker for screening and monitoring of bone resorption in a variety
of diseases affecting bone turnover and in risk groups especially in the postmenopause. The
reference value among aging (21-60 years) of a healthy well defined group was studied by col-
lecting the urine between 700-1000 hours and using the ELISA technique to determine the level
of Dpd. The reference value of Dpd in 113 males and 298 females 1.3-6.5 and 1.5-6.9 nm Dpd/nm
Creatinine respectively. The level of Dpd in females was significantly higher than in males at
p<0.028. However, the average value of deoxypyridinoline in postmenopause was higher than
premenopause but not different at p = 0.05. There are many factors which influence the results so
the overall reference value is only a guideline for screening in bone resorption.
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In the future will bring the elderly popula-
tion in metabolic bone diseases, particularly osteo-
porosis and rising healthcare costs. The pathophy-
siology of bone loss leading to osteoporosis results
from an imbalance in bone metabolism with the rate
of bone resorption exceeding formation. Currently
approved therapies to prevent bone loss or treat
osteoporosis are antiresorptive agents. Thus, there

is a significant need for accurate markers that re-
flect the bone resorption process.

Several new biochemical markers of bone
resorption have been studied over recent years.
Those include pyridinium cross-links of collagen(1).
The collagen crosslinks pyridinoline (Pyd) and
deoxypyridinoline (Dpd) are found during matura-
tion of extracellular collagen fibrils, and measure-
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ment of these components in urine has been shown
to provide valid clinical markers of bone collagen
degradation(2-4), Recent advances have resulted in
the development of assays for new circulating and
urinary markers that reflect specifically either bone
formation or bone resorption. Among these newer
markers, the urinary deoxypyridinoline crosslinks
of collagen show particularly as specific and highly
sensitive biochemical indices of bone resorption
(5.6). Elderly women studied immediately after hip
fractures had positive correlation with urinary excre-
tion of deoxypyridinoline compared with aged
matched controls, suggesting that an increased bone
resorption rate might be responsible for the low
bone mass (osteoporosis) that characterized patients
with hip fracture(7).

The primary aim of this study was to esta-
blish the reference value and effect of sex on the
urinary excretion of deoxypyridinoline by the
method using ELISA technique in well defined
subjects.

MATERIAL AND METHOD

Morning urine specimens between 700-
1000 hr were collected from 411 healthy women
and men and were kept at 2-8°C for storage for
less than 7 days or were frozen at 20°C for longer
storage. The study group was screened for annual
check up profile including chest X-rays. The sub-
divisions of total age ranging from 21-60 years of
women (n = 298) and men (n = 113) respectively are
shown in Fig. 1.
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Fig. 1.
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In the previous pilot study, morning urine
was collected from 298 healthy women volunteers
with known menstrual status. They were grouped
as premenopausal (n = 218, aged 32-50 years),
post-menopausal (n = 80, aged 42-60 years) sub-
jects. For the postmenopause group there were
twelve women using hormones as an antiresorp-
tive drug (supplement group) by themselves to pre-
vent bone loss.

Reliability of this method was evaluated
in terms of accuracy and precision. Deoxypyridino-
line (Dpd) was measured using the pyrilink-D
immunoassay kit (Metra Biosystem Inc CA), using
monoclonal antibody that preferencially recognizes
the free Dpd.

All immunoassay data were corrected for
urine creatinine concentration using the standard
colorimetric method (Jaffe reaction).

RESULTS

All data showed asymmetric distributions
so the reference value was calculated at the 2.5th-
97.5th percentile. Value of urinary deoxypyridino-
line analysed by ELISA assay for the 411 healthy
group representing the 2.5th-97 5th percentile of
each group and the reference value for the healthy
group aged 21-60 years was 1.4-6.8 and for each
group according to the gender was 1.5-6.9 and 1.3-
6.5 nmDpd/nM creatinine for women (n = 298)
and men (n = 113) respectively and statistical eva-
luation showed that the urinary deoxypyridinoline
in females was significantly higher than the male

Females

—~ A ge(year)

41-50 51-60

Characteristics of 411 healthy volunteers for urinary deoxypyridinoline level.
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group at p<0.028. From our previous pilot study of
298 healthy women volunteers with known men-
strual status, the deoxypyridinoline excretion in the
premenopausal (1.5-6.8) was statistically not signi-
ficant from the post menopausal (1.6-7.0) at p =
0.05 and is shown in Fig. 2. The statistic parameter
for this report for the marker of bone resorption
(Dpd) from 411 healthy group was summarised and
is shown in Table 1.

Results for within run and between run
assay with the high and low level of deoxypyridino-
line in urine are given in Table 2. The coefficient
variation showed good precision and lower percen-
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tation of coeficient variation than that reported by
Robin PS. in 1994.

The recovery linearity was determined by
serially diluting samples and comparing observed
values with the expected values. Typical results are
shown in Table 3.

DISCUSSION

Study of urinary deoxypyridinoline levels
in 411 healthy group of 298 women and 113 men
have shown that the sex appears to influence the
excretion of deoxypyridinoline with the significant
level at p < 0.028. The finding correlates with the
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Fig. 2. Urinary deoxypyridinoline level in healthy volunteer.
Table 1. Summary of data in healthy 411 volunteers.
n Mean SD 2.5th 97 Sth
Percentile Percentile
Both sex 411 4.23 1.45 1.40 6.80
Female 298 4.36 1.43 1.50 6.90
Male 113 3.89 1.45 1.30 6.50
Premenopause 218 435 1.44 1.50 6.80
Postmenopause (all) 80 442 1.41 [.60 7.00
Postmenopause (1 year) 32 4.29 1.53 1.30 7.00
Postmenopause (1-3 years) 23 4.44 1.33 1.20 6.90
Postmenopause (3-5 years) 16 4.63 1.22 2.00 6.40
Postmenopause (>5 years) 9 441 1.68 1.80 6.90
Postmenopause with Hormone 12 5.08 1.09 3.70 7.00
Postmenopause without Hormone 68 4.30 1.44 1.30 6.90
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Table 2. Studies for precision of deoxypyridinoline in urine.
Statistic Low concentration High concentration
(nm Dpd/nm creat)
parameter within-day between-day within-day between-day
mean 15.14 15.04 93.92 93.84
SD 091 1.13 291 3.71
C.V. (%) 6.0 73 3.0 39

Table 3. The accuracy in term of recovery study in measure-
ment of deoxypyridinoline value, expressed as nm
Dpd/nm creat.

Dilution Observed value Expected value Recovery (%)

1: 4 36.7 348 953

1.2 526 54.5 96.0

1:3 67.1 67.6 99.3

1: 4 75.6 742 101.8

report by Beardoworth et al(8) and Uebelhearot et al
(9) in 1990. Several studies have reported signifi-
cantly elevated concentrations of deoxypyridinoline
excretion in untreated postmenopausal women
compared with premenopausal women,(10) In this
study, the treated postmenopausal women had a
mean significantly higher than the untreated group
(without hormone supplement) at p = 0.0484 but
the mean value of deoxypyridinoline in postmeno-
pausal women was not significantly higher than
the premenopausal group at p = 0.05. So Asian
people especially Thais have different data from the
Western group, which may be caused by race,
eating habits and difference in life style. However,
in 1992 Schlemmer et al reported that the diurnal
variation in postmenopausal women increased in
crosslink excretion in the very early morning hours
and lowest values were found at night(11). Also
Eastelll et al supported that between 0500 and 0800
hours urine Dpd level may be as little as 10 per cent
higher or as much as 100 per cent compared with
the nadir value at 1700 hours. Therefore, if spot
urine samples are used as representative of cross-
link urinary excretion, timing should be closely
controlled.

From this study, bone markers such as uri-
nary deoxypyridinoline level reflected the degree of
collagen degradation in bone and the activity of

bone resorption varied slightly with aging especially
in postmenopause (aged over 50). In Table 1, the
deoxypyridinoline level in hormone supplement
group (postmenopause with hormone) showed much
more resorption of bone than the untreated group
(postmenopause without hormone). Further detailed
study should be done on lifestyle, determination of
hormone level, clinical investigations and also
giving of hormone supplement which must be moni-
tored by a physician.

SUMMARY

The ELISA technique for measurement of
urinary deoxypyridinoline is sensitive and specific
for index of bone resorption in a variety of diseases
affecting bone turnover in older which shows the
reliability test in terms of accuracy and precision.
Reference values for 298 women and 113 men were
1.5-6.9 and 1.3-6.5 nmDpd/nm creatinine respec-
tively.

The female group had a significantly higher
urinary deoxypyridinoline than the male group at
p<0.028. There are many factors that influence the
reference value including diet, race, sex and life-
style including diurnal variation, the timing of this
study urine specimen was between 7.00-10.00
hours. So this reference value is only a guideline of
screening.
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