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Abstract :  To investigate the clinical usefulness of pyridinium crosslinks, pyridinoline
(Pyr)and deoxypyridinoline (Dpyr), novel markers of bone resorption, in evaluation of the
state of renal osteodystrophy (ROD), serum concentrations of the crosslinks together with
other known ROD markers were measured sequentially in patients with secondary hyper-
parathyroidism (2°’HPT) before and after parathyroidectomy (PTX).

In six chronic hemodialysis patients with 22HPT who underwent PTX and autotrans-
plantation of a resected parathyroid gland from January through August 1994, serial
measurement of serum Pyr, Dpyr, HS-PTH, alkaline phosphatase and osteocalcin was
done. Similarly, serial measurement of urinary Pyr, Dpyr and other markers was done in
two surgically-treated patients with primary hyperparathyroidism (I"'HPT). The changes
of these markers were evaluated in each patient and between the patients with 1°'HPT and
2°HPT.

Before PTX, marked elevation of ROD markers including Pyr and Dpyr and severe bone
changes indicative of the advanced ROD stage on plain X-ray films were observed in all
patients with 2°’HPT. The changes of Pyr after PTX were parallel to those of Dpyr.
However, the reducing speed of Pyr and Dpyr varied among the patients ; patients with
lower Pyr and Dpyr levels before PTX showed a slower decrease of the crosslinks. All
patients out of three in whom serial measurement of the markers in the early phase after
PTX was done, alkaline phosphatase and, or osteocalcin showed a transient elevation
without changes of Pyr and Dpyr levels. In patients, the changes of alkaline phosphatase,
osteocalcin and the crosslinks were parallel from three months after PTX. The similar
changes of the markers including urinary Pyr and Dpyr to in patients with 2°HPT were
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observed in two patients with 1°"HPT.
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The data suggest that the state of high turnover bone in 2°HPT would be improved
associating with a decrease of PTH secretion after PTX, and bone formation might become
dominant in the process of bone remodeling in the early phase after PTX. It is concluded
that serial measurement of serum pyridinium crosslinks before and after PTX would be
useful in evaluation of changes of ROD lesions in patients with 2°HPT.
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Table 1. Values of bone metabolic markers in cases with secondary hyperparathyroidism before
parathyroidectomy
“Case Ase Sex dur};ltjion HS-PTH ALP BGP Pyr Dpyr Jensen’s
S g (Mos) (ng/ml) AU/ (ng/ml) (pmol/ml)  (pmol/mD) grade
1 46 M 176 130 1198 420 545 94 3
2 67 M 228 61 278 240 144 27 2
3 50 F 96 66 172 220 142 25 2
4 37 M 168 77 1118 1200 1521 261 4
5 53 M 192 43 522 140 174 17 2
6 46 M 120 77 2890 660 796 168 4

HD : hemodialysis, Mos : months, BGP : osteocalcin, Pyr : serum pyridinoline, Dpyr : serum deoxypyr-
idinoline
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Fig. 1. Changes of pyridinium crosslinks after parathyroidectomy in each case with
secondary hyperparathyroidism.
Pyr : serum pyridinoline
Dpyr : serum deoxypyridinoline
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Fig. 2. Changes of bone metabolic markers after parathyroidectomy in cases 1-6.
Changes of each marker are represented as ratios from the preoperative
values(100).

Pyr : serum pyridinoline

Dpyr : serum deoxypyridinoline

BGP : osteocalcin.
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Table 2. Changes of pyridinium crosslinks in cases with secondary
hyperparathyroidism after parathyroidectomy

Followup  Pyr(pmol/ml) Dpyr(pmol/ml)
Case Age Sex duration

(Mos)  pre post (%) pre post (%)

1 46 M 11 545 49 (9.0 94 11 a1.7)
2 67 M 11 144 48 (33.3) 27 6 (22.2)
3 50 F 10 142 97 (68.3) 25 16 (64.0)
4 37 M 9 1521 451 (29.7) 261 86 (33.0)
5 53 M 6 174 122 (70.1) 17 6 (35.3)
6 46 M 7 796 296 (37.2) 168 66 (39.3)
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Fig. 3. Changes of urinary pyridinium crosslinks
after parathyroidectomy in cases with pri-
mary hyperparathyroidism.
u-Pyr ! urinary pyridinoline
u-Dpyr : urinary deoxypyridinoline
—&— ! Pyr, -—e—- ! Dpyr

Pyr . serum pyridinoline,

Dpyr : serum deoxypyridinoline

HS.PTH BGP
(pg/mi) (og/m)
AR —&— Case?
fj i ——l—
el &~ Case8
1
|
0o 5005 )
pePTX 1 3 6  (Mos)

Fig. 4. Changes of bone metabolic markers after
parathyroidectomy in cases with primary
hyperparathyroidism.
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