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Abstract Serum and urinary concentrations of pyridinoline (PYD) are used as specific markers
of bone resorption in various systemic diseases. The purpose of the present study was to deter-
mine PYD levels in gingival crevicular fluid (GCF) of patients with periodontitis and gingivitis.
GCF was collected from the buccal gingival sulcus of the study tooth from patients with peri-
odontitis (n=11) , periodontitis with periodontal abscess (n=9) and gingivitis (n=12) using micro-
capillary tubes. PYD was measured by the inhibition ELISA method. The mean PYD concentra-
tion in patients with periodontitis (4.2 * 06 nmol/L, = SD) was significantly higher than in
those with gingivitis (25 * 08 nmol/L, p<0.0Il). The highest levels were found in GCF of pa-
tients with periodontitis associated with abscess formation (6.6 * 0.9 nmol/L, p<0.01). Our results
suggested that PYD levels in GCF could be a potentially useful marker of alveolar bone remodel-
ing in human periodontal diseases.
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INTRODUCTION

One of the major consequences of periodontitis gival crevicular fluid (GCF) correlated with
and periodontal diseases is loss of alveolar bone histochemically-determined osteoclast activity in al-

™9 Various  veolar bone areas exhibiting bone resorption . We

through osteoclastic bone resorption
markers have been developed recently to monitor also reported in another study ' the presence of
bone metabolism in systemic bone diseases. Collagen high PYD serum levels in ligature-induced peri-

cross-links are probably the most promising markers implantitis in dogs. These studies suggested that

for bone resorption 4~f°’. Serum and urinary concen- PYD in GCF seems to be a sensitive marker of al-
trations of pyridinoline (PYD) are specific markers veolar bone resorption in animal models.

for bone resorption used in various boﬁe* diseases, The purpose of the present study was to com-
such as osteoporosis and Paget’s disease *™'°. In bea- pare PYD levels in GCF of patients with periodonti-

gle dogs with experimentally-induced periodontitis, tis and with gingivitis using enzyme-linked immuno-
we have demonstrated that the levels of PYD in gin- sorbent assay (ELISA).

MATERIALS AND METHODS

Patients were healthy apart from the aforementioned dental

Twelve patients with gingivitis (2 females and conditions, and agreed to participate in the present
10 males; age, 23.7 = 2.8 years, mean * SD), 11 pa- study. Patients were examined clinically and their
tients with periodontitis (6 females and 5 males ; age, gingival index, probing pocket depth, attachment
536 * 9.1 years) and 9 patients with periodontal ab- level and bleeding on probing were determined. A
scesses (5 females and 4 males; age, 55.2 * 6.6 years) standardized X-ray for abscess formation was also
were enrolled in the present study. All patients performed. A study tooth was selected in each sub-
— ject of the above three groups based on typical
(Accepted February 6, 2004) symptoms.

55




56

Collection of gingival crevicular fluid samples

GCF was collected from the buccal gingival sul-
cus of the study tooth by placing a microcapillary
tube (Microcaps, Doramondo, USA) into the peri-
odontal pocket. The GCF in microcapillary tubes
were decanted repeatedly into microtubes until 25
ul of the volume. The collected samples were
stored at —50°C until measurement.
ELISA measurement

The PYD was measured by ELISA kit (serum
PYD, Quidel, San Diego, CA)™. The resolved samples
were filtrated by centrifugation. The samples were
diluted with standard solution, then 25 ul of the solu-
tion containing PYD antibody were added to PYD

coated wells and allowed to react overnight at 4°C.
After washing, enzyme conjugated solution was
added in volume of 150 ul/well. The enzyme sub-
strate was added and color was allowed to develop
for 40 min at room temperature. The plates were
measured by Multiscan (Toso, Japan) at a wave-
length of 405 nm. The values for PYD in GCF were
expressed in nM calculated from standard curves.
Statistical analysis

All data are expressed as mean * standard de-
viation. Differences between the three groups were
examined for statistical significance using the Mann-

-Whitney test. A P value less than 0.05 denoted the

presence of a statistically significant difference.

RESULTS

The PYD levels in GCF in our patienfs were
above the detection levels determined in standard
serum samples from healthy subjects. The PYD lev-
els in GCF of the three groups were significantly
higher than that in serum of healthy adults.

The mean PYD concentration in patients with peri-
odontitis (4189 = 0582 nmol/L) was significantly
higher than in those with gingivitis (2457 = 0.851
nmol/L, p<0.01). The highest levels were detected in
GCF of patients with periodontitis associated with

Table 1. GCF concentration of Pyridinoline in periodontal disease
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Periodontitis
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Fig 1. Pyridinoline in gingival crevicular fluid from diseased sites.
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abscess formation (6558 = 0934 nmol/L, n=9, p<
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0.01, Tablel).

DISCUSSION

PYD
pyridinoline (D-PYD), result from post-translation

Pyridinium crosslinks, and deoxy-
modification during the maturation of collagen™.
PYD is abundant in bone and cartilage, whereas D-
PYD is present in significant amounts only in bone
and dentine. The pyridinium crosslinks are not me-
tabolized and urinary excretion of these compounds
is not influenced by changes in dietary intake.
Therefore, measurement of urinary excretion of
pyridinium crosslinks is thought to represent a more
specific indicator of bone resorption than hy-
droxyproline in human®™. Tsukada reported that
urinary excretion of PYD and D-PYD following al-
veolar bone resorption in dogs can be measured ac-
curately by ELISA kit designed for measurement of
urinary pyridinium crosslinks levels in human. Uri-
nary excretion levels of PYD in dogs are double
those in human'. We have previously reported that
PYD levels in GCF, which were measured by using
a human urine PYD Kkit, correlated well with the os-
teoclastic activity in periodontal tissue, as measured
in histochemical studies in dogs with experimentally-

Y Furthermore, we also re-

induced periodontitis
ported in another study” that the progression of
peri-implantitis in dogs can be monitored by meas-
urement of serum levels of PYD, using human se-
rum PYD kit.

In the present study, we first demonstrated that
serum PYD kit could be useful for measuringg PYD
levels in GCF. Previous studies reported that the
normal serum concentration of PYD in healthy
adults is 19 *= 04 nmol/L®"™. Our results also

showed that PYD level in GCF should be similar to

those in the serum once sufficient volumes of GCF
were collected. The present study also showed that
the mean concentration of PYD in GCF of patients
with periodontitis was three times higher than the
mean value in serum of healthy adults. PYD in GCF
of patients with gingivitis was higher than that in se-
rum of healthy subjects, suggesting borderline alveo-
lar bone resorption in gingivitis. This conclusion is
based on our previous finding of the appearance of
osteoclast activity during the early period of ligature
-induced periodontitis in dogs™.

Periodontal abscess formation represents an ag-
gressive acute inflammatory process of the periodon-
tal tissue. Osteoclastic activity should be enhanced
by inflammatory factors in areas adjacent to the al-
veolar bone surface. The present results showed sig-
nificantly higher levels of PYD in GCF of patients
with periodontal abscess compared to those of pa-
tients with periodontitis, suggesting active alveolar
bone resorption.

In summary, our results suggested that PYD
levels in GCF could be a potentially useful marker of
alveolar bone remodeling in human periodontal dis-
eases. Further clinical studies are necessary to de-
velop appropriate methods for measurement of PYD
levels in GCF for routine clinical check-up in patho-
logical conditions affecting alveolar bones.
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