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BONE METABOLISM AND PHOSPHORUS METABOLISM IN PATIENTS
WITH PROSTATE CANCER: PARACRINE AND ENDOCRINE
EFFECTS PRODUCED BY PROSTATE NEOPLASM

Hiroyuki Satani, Kensuke Yamakawa and Juichi KawaMmura
From the Department of Urology, Mie University School of Medicine

Osamu Mor1I
From the Department of Urology, Matsusaka Saisei-kai Hospital

Kaoru Sarro
From the Department of Urology, Suzuka Central General Hospital

Hiromi Kato
From the Department of Urology, Takeuchi Hospital

Hiromi TocHicr
From the Department of Urology, Mie Prefectural General Medical Center

Masaki SAKURAI
From the Department of Urology, Matsusaka City Hospital

Takahiro KaTo
From the Department of Urology, Yokkaichi Social Insurance Hospital

We examined whether paracrine factors produced by prostate cancer cells can modulate bone
metabolism in proportion to the volume of cancer cells in bone metastasis. Endocrine factors
produced by prostate cancer cells affect both phosphate and 1, 25-dihydroxyvitamin D metabolisms.
Levels of urine pyridinoline (U-Pyr) excretion and serum carboxy-terminal propeptide of type 1
procollagen (P1CP) in patients with bone metastasis were significantly higher than those in patients
without bone metastasis (P<<0.05). In patients with bone metastasis (n=17), serum prostate-specific
antigen (PSA) levels were significantly correlated with the levels of U-Pyr and urine deoxypyridinoline
(U-dPyr) excretion, serum cross-linked carboxyterminal telopeptide of type 1 collagen (1CTP), and
PICP levels (p<<0.05). However, serum PSA levels were not correlated with U-Pyr, U-dPyr
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excretions, serum CTP and PICP levels in patients without bone metastasis.
cancer cells appear to have some paracrine effects on bone cells.
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Therefore, prostate
In controls (n=15), serum 1, 25-

dihydroxyvitamin D levels (1,25-(OH);D) were inversely correlated with serum phosphorus levels

(P<0.01).

(OH)2D levels in response to serum phosphorus levels is lost.

In prostate cancer patients with bone metastasis, the ability to regulate the serum 1, 25-

These results suggest that endocrine

factors produced by prostate cancer cells disturb the regulation of serum 1, 25-(OH)2D in response to

serum phosphorus levels.
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Table 1.

(Acta Urol. Jpn. 43: 849-854, 1997)

Prostate cancer, Bone metabolism, Phosphorus metabolism

carboxy-terminal propeptide of type 1 procollagen
(LLF PICP &89), BRINw—AH—TH5H cross-
linked carboxyterminal telopeptide of type 1 col-
lagen (LLF ICTP & B&¥), SR pyridinoline (LL
F U-Pyr &8¥), FRAH deoxypyridinoline (LL'F U-
dPyr L BET) ZBEIE L. SSICHIZBEEE T
B RREESE (LUF PSA LBET), IMiERE, M+
1,25-dihydroxyvitamin D (LLF 1,25-(OH).D & B
T) LAy, RAEBEBFBRINE (LLF% TRP &
1), MHEKE PTH (LT HS-PTH &85) %l
S L7z MEETIIMER 1,25-(OH).D LN,
BLU% TRP il L7/-. m+ 1ICTP, m+ PICP
ci RIA =57 £ vy, R U-Pyr, ¥ U-dPyr id
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Relationship between EOD and serum
PSA levels. The open symbols repre-
sent individual data of serum PSA
levels in prostate cancer patients.
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means and SD in each group, respec-
tively.

Fig. 1.

Bone metabolic markers in prostate cancer patients

with or without bone metastasis

Bone metastasis

Number of patients

U-Pyr (umoles/moles creatinine)
U-dPyr (umoles/moles creatinine)
1CTP (ng/ml)

PICP (ng/ml)

Positive Negative
17 20
51.3%379 28.61+15.2*
10.5+13.7 4.85+2.08
9.12+5.61 6.85+8.24
227.4+229.4 94.95+36.70*

The data are represented as means £ SD.
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Panel B: correlation between serum PSA levels and U-dPyr excretion.
Panel D : correlation between serum PSA and PICP levels.

tween serum PSA and 1CTP levels.
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bone metabolic markers in patients with prostate can-

Panel A: correlation between serum PSA levels and U-Pyr excretion.

Panel C: correlation be-

Phosphate and 1, 25-dihydroxyvitamin D metabolisms in

control patients and prostate cancer patients

Bone metastasis

Controls
Positive Negative
Number of patients 19 17 20
Serum phosphorus (mg/dl) 3.2£0.5 32+04 3.1+0.6
1, 25-dihydroxyvitamin D (pg/ml) 32.1+10.0 29.6%8.1 30.0x15.7
% TRP 83.9t46 83.0+6.7 80.7+8.8
HS-PTH (pg/ml) 317£151 265+136 320142

The data are represented as means-SD.

In statistical analyses, no significant

difference was recognized between controls and prostate cancer patients with or
without bone metastasis.

1,25-dihydroxyvitamin D
(pg/mi)

10
0
25 3.0 35 4.0 4.5
Serum phosphorus (mg/di)
Fig. 3. Correlation between serum I, 25-di-

hydroxyvitamin D and phosphorus
levels in controls (n=15).

PUFTITAIZED RS Y —=Z L, Magnetic
Resonance Imaging (JLF MRI & B&9) THEZEZ W
L7:. BEEBOREE (extent of disease ; LLF EOD

LBET) i3 Soloway 512X A454E'Y & A7z, #Et
FHMRET I unpaired t test T W TIT o 72,
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Y, HYMBEEOBERIIBIIL2EAH < —
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H—DFERMELEE L7z (Table 1). U-Pyr, Mm#
PICP i3, BEBOLVENIZHNTEERAITEE
IIEfEER L7 (P<0.05). LaL, U-dPyr LU
M 1CTP X BEHMH], BEHmEI L VEFTEEE

EIRE LM o7,
DX, FERIIBTAEMIEE LMiF PSA LA
NVWTHETELDPERET L. ZZTHESLIEM

BEiX EOD # VTR b L7 Fig | ITEL7 &
912 EOD @ grade 0, grade 1 T & PSA fEICiZ &
AEEDVRRONEPo72. LI L, EOD @ grade 2,
grade 3 TP PSA I grade 0, grade 1 D ZF#ITHN
EEZRLZ.

PSA BBEREBZ LIEMRELRLE L L
Baho7zDT, BILRETERSO PSA L ERE
~— #— (U-Pyr, U-dPyr, Il # 1CTP, M
PICP) L DR % A 72 (Fig. 2). PSA L \§hod
= OMICEOHBEERMEALNL (p<
0.05). LH»L, =2 ELTRERP-77, B
BOZVETIE U-Pyr, U-dPyr, M ICTP, 54
U PICP & PSA B L e d - 7.
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Relationship between serum phosphor-
us and 1, 25-dihydroxyvitamin D levels
in prostate cancer patients. Panel A:
patients without bone metastasis.
Panel B: patients without bone metas-
tasis.

ETC, 2FBEDRFIZOVWTTH B, BIVLIRRED
IR A VICERFICEEL, BAHBLY
1,25-(OH),D RH#DFEE 2 E bt nH T &%
¥t L7z, Table 2 IZHIVBRFBEEEE LA BREED MTE
#5, 1,25-(OH),D & % TRP, M9 HS-PTH DR
N7z WNEBELRVIREEEHOBERE LB
RO\ WERCIXAESE, 1,25-(OH).D, % TRP,
HS-PTH IV TN BFEERRDON 7. &
72, BERBFEHBEIIBVWTL IS DEICEEE
RO LN, o7,

1,25-(OH) D R#IXBRHIEETLHOT, &5
IZEIZBRIEEE O 1,25-(OH) D L8 = ME L 7.
me 1,25-(0H),D LANVABEHIZHIE ST WA
PEITFBRL, MF 1,25-(OH)D LANLDFx
V7L =g JCAEREYH W TEREEI9F L b &
BMFE (2.4 mg/dl LAF) %RV 721560 C Mg #E L X
Ve 1,25-(OH) D LX)V O#%k % &7 (Fig.
3). MiEH L~V EMmAp 1,25-(OH)D L )b idxd
BECIERICEOMBEFELRLZ (r=—0.64,
P<0.001). Ifid 1,25-(OH)D L~V ASIERE L HISE
ENTVBEEZLNTDTY, BIZRBEZOM
HH LM 1,25-(0OH),D L X)L & DBEE % &7-
(Fig. 4A & B). BHERE D 7% WER) TIL I iE 5 & 1+
1,25-(OH) D L XV IZid T 5 72 S HHBEA A S Lz
H oz (Fig. 4A). & 512, BEBATIREDHEBD
AMD A ENTD, FE T RH -7 (Fig. 4B).
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SRR DI L o7, BRIk L, BISERE
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VB A LY Ry 54 VIRF2EELTERS
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WTOREREN»SHS 2% & 5 iz 1,25-(OH) D,
BEL AV, B LU % TRP CTIdpir s S g e L i
BETHIFN 2 EEZ 2, LBERERA &
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NS ORER & 0 IR RS CILER R ME 1
BT, BRHEFI—RHNIIEETAD TR —HD
BEIZFOHONLEEZ LN, L L, 1,25
(OH)2D L)L Cai & b aR_TW 5% X 5 2 onco-
genic osteomalasia TIZMFHEAENIZD 20 b 5
FIMiE 1,25-(0OH) oD LAV ER LAWY EEH
L OWERFAE 1,25-(OH) D BLUHEL N
PGS 5 - OMIBRERE, FIEEENS VW Ei
BECIXME 1,25-(OH) D L~V kMg L N
MHEDOHB 2 RSERIC R o7zt EZ5ND. 54,
ZOWERTF ERFIET S Z & T oncogenic osteoma-
lasia 2 ETHZIENTELEBDNA.
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