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Type I collagen cross-linked N-telopeptide (NTx) in urine, the degraded form of type I collagen
cross-linked in bone, has been evaluated as a marker of bone resorption. In this study, the clinical
usefulness of NTx as a marker of bone metastasis of prostate cancer was compared with that the
carboxyterminal propeptide of type I procollagen (PICP), the aminoterminal propeptide of type I
procollagen (PINP), and the pyridinoline cross-linked carboxyterminal telopeptide of type I collagen
(ICTP) in serum.

We assessed 37 cases of prostatic cancer in which the diagnosis had been confirmed pathologically.
The patients were 15 patients with prostatic cancer with bone metastasis (before treatment or during a.
relapse) (Group 1); 11 patients, with bone metastasis, but for whom treatment was effective and
condition had stabilized (Group 2) ; and 11 patients, with localized prostatic cancer and no evidence of
bone metastasis (Group 3).

The serum PICP, PINP, and ICTP levels and concentration of NTx in urine were compared
among the three groups with the Mann-Whitney U test, with p values less than 0.05 considered
significant. Urine NTx concentrations in Groups 1, 2 and 3 were 539.31202.9, 160.6£97.6 and
48.6 1+ 7.6 nMBCE/mMCr, respectively. The differences between the Group 1 and Group 2 and
between Group 1 and Group 3 were significant (p<0.0l and p<<0.001).

The differences between Group 1 and Group 3 and between Group 2 and Group 3 were significant
for serum PICP, PINP and ICTP concentrations (p<0.05). The correlation coefficient between urine
NTx and each serum bone metabolic marker was 0.8 for PICP, 0.4 for PINP and 0.5 for ICTP.

These bone metabolic markers are promising clinical markers of bone metastatic and may be
useful for prediction of therapeutic efficacy and recurrence in bone and quantification of the extent of
bone metastates.

(Acta Urol. Jpn. 46: 869-872, 2000)
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Fig. 1. Serum PICP level in three groups.
Group 1: with bone metastasis at fresh
or refractory status. Group 2: with
bone metastasis after good response to
hormonal therapy (mnrmal serum PSA
level). Group 3: without bone metasta-
sis.
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PICP Ol ik i1, 2, 38 &4 431.6%
115.2, 158.5+97.6, 50.3+8.6ng/ml (mean+SE)
Thotz. 1BEE 2B (p<0.01), 1H L 3HMICAE
EEEFRH7 (p<0.001). (Fig. 1).
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(p<0.05, p<0.01) (Fig. 2).

ICTP oifip X1, 2, 3HF4 10.8+1.1,
5.4+1.0, 4.8+£0.7ng/ml, T&H o7z (Fig. 3). 13
EOBLOIC I L 3HMIAEEERO p<
0.01, p<0.001) (Fig. 3).
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Fig. 2 Serum PINP level in three groups.
Group 1, group 2 and group 3 are de-
signed as described in Fig 1 legend.
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Fig. 3 Serum ICTP level in three groups.

Group 1, group 2 and group 3 are de-
signed as described in Fig. 1 legend.
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Fig. 4 Urine NTx level in three groups. Group
1, group 2 and group 3 are designed as
described in Fig 1 legend.

Table 1. The correlation between NTx and
serum bone metabolic markers

Correlation coefficient

NTx PICP PINP ICTP

NTx 0.834 0.610 0.467
PICP 0.868 0.524
PINP 0.371

R BFR#~—7—ThHaH NTx 37 L7 F=H
EfETI, 2, 3BE4 539.3£202.9, 160.6+97.6,
48.6£7.6 nMBCE (bone collagen equivalents)/
mMCr Th o7z, 1HEE 28, | L 3HHICEEE
B 7z (p<0.01, p<0.001) (Fig. 4).

M iEER#~—%— & NTx & DHBIREIE NTx
& PICP, PINP, ICTP % £h0.834, 0.610,
0.467THh ) PICP & DHHEN S o L DRI TH o 72
(Table 1).
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WIEBIZ BV T3 63.3£7.9 (15.8~278.6) nMBCE/



872 WIRRE 46%

mCr EHEFELTED, XHEORBEFLRETO
48.6+25.1 (15.3~91.1) nMBCE/mMCr & (I (¥ —
BHLCw L Lars@EErgnwa e, BRE
BrEHLNHI LS, X512 LT F Yy TRHIE
THLORF S LT F = o HRICEE L RITTERIS
WIEBTHALENHL. ChoFEETLE NTx it
BEBEAEOBIICAIHTAZ LIIE#ETHL LEX
5. LaLessmsg#~—»—THh5s PICP,
PINP, ICTP & E#ICBEBORE, wVE Bk
DEFHROHE, BEBORBBIZE & &ICBVTE
REOBEZFTDO ON, S 6IRF NTx 13RI % LE
ELZVEICBW TR ER#H—F— L) bIRHE
WThYERLEEZLND.

KX DE G 1T EARIMRBFFESRTRE (KR I8
WTREERLZ.

X 3

1) BITHE, BREE : RIA &L A4 PICP
(IB7937—5 7 CRmRUEXTFF) OH
%E. RIVEY LR 42 1 1185-1188, 1994

2) AR, SHEKE, KPaRX, 34 mP 18
A= pEYT ) v EECHEH (1CTP)
M EOHzE. #%E 30 : 563-568, 1993

3) Akimoto S, Akakura K, Shimazaki J, et al. : Clinical
usefulness of serum carboxyterminal propeptide of
type 1 procollagen and pyridinoline cross-linked
carboxyterminal telopeptide of type 1 collagen in
patients with prostate cancer. Jpn J Clin Oncol
26: 157-163, 1996

4) AR, \WHERE, BOEE, (30 BREE
EHZIZBITEERNY - — (ICTP) LBHEMK
<—%— (PICP) Of%#l. #EE 33 :77-84, 1996

5) Kobayashi Y and Tokue A : Evaluation of type I
collagen derivatives as bone metastic markers in
patients with prostate cancer: follow-up study of
response to endocrine therapy: Jichi Medical
School Journal 22: 181-189, 1999

6) /AR #, EITLEE : MZREEE BT 2MmE
PICP, PINP, ICTP OFEHH~—H—& L TD
HHM : BER 56 : 2072-2076, 1998

7) Eyre DR: New biomarker of bone resorption: J
Clin Endocrinol Metab 74: 470A-470C, 1992

125 20004

8) Hanson DA, Weis MAE, Bollen AM, et al.: A
specific immunoassay for monitoring human bone
resorption : quantitation of type [ collagen cross-
linked N-telopeptides in urine: J Bone Miner Res
7: 1251-1258, 1992

9) WAk, REMER, MEE, 32 HLOF
Wi~ —% — NTx Qi#tEER~v—7—-&L
TOBRIEAEORF—E S ¥ F 7T 714 B
CHoBRE~—H— L OBE— ZIE 32:
501-510, 1995

10) WIS, PILESE, # &, 30 AZRE
BEIIBIIBRS NTx LBV VF7 774Dk
B. % 36 : 333-339, 1999

11) McCrea LE and Karafin L: Carcinoma of the
prostate: metastasis, therapy and survival, a
statistical analysis of 500 cases : Int Coll Surg J 29:
723-728, 1958

12) Percival R, Urwin GH, Harris S, et al.:
Biochemical and histological evidence that car-
cinoma of prostate as associated with increased
bone resorption. Eur J Surg Oncol 13: 41-49,
1987

13) Kylmala T, Tammela TL, Risteli L, et al.: Type I
collagen degradation product (ICTP) gives infor-
mation about the nature of bone metastases and has
prognostic value in prostate cancer. Br J Cancer
71: 1061-1064, 1995

14) AR, SHBGZ, KHRX, (372 Mf TH
as—Fr7acCimsa7sFF (PICP) Difl)
%E. HIEE 30 : 563-568, 1993

15) IWAGRHE, WmHEBE, B #£%, @3 mH IR
aAF-rYOEN T ) Y EECHER (ICTP)
MR DRPITE. HEE 30 : 563-568, 1993

16) Bollen AM, Martin MD, Leroux BG, et al.:
Circadian variation in urinary excretion of bone
collagen cross links. J Bone Miner Res 10 : 1885-
1890, 1995

17) Sone T, Miyake M, Takeda N, et al.. Urinary
excretion of type I collagen crosslinked N-
telopeptides in healthy Japanese adults: age- and
sex-related changes and reference limits. Bone 17 :
335-339, 1995

Received on May 8, 2000
Accepted on July 18, 2000



