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BRETHDY., zoLEHEfshic CH7FF
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Procollagen, PICP) (3 fERILAPICHFET 5 2 L
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4, 31U EBLIO L 2 TH-oTHILHA
DLDE++) FEBOBREZSRALL. BEY
BLLBEShEbD 24, BEB+OLD 11
Fl, BEB++OL0 3T HTHSE. Z0IiEh,
JRFEMER PRI AE TUEESE 3 45, BIFVIRIRBRREIR
THE 2 4, FUIRARBSAETTHESE 6 44, BRIV v~
SEF S 4, BYES (ZEE62ALAN) 54, B
Yi il 81 4, BHEEBEIC S B vy Y Al
HEF 4 4, BAER 64k L, FEOKBEE
1124 ThH 5. PEoGIco ML RERL,
—20°C ZTIRTELT v ARk L Lz,

PICP 724 DA%k : 7 v &A1 Orion
Diagnostica #1#! (Turku, Finland) v 25 —%
> P1CP radioimmunoassay (RIA) % v hiZ Xk »
=9, AKXy MXkaT7 v eAEDOHEKE Fig. 1
2R, I{E 100 pl & 1251 $E3#-PICP 200 ul
(30,000-40,000 cpm, in 0.1 M phosphate buffered
saline, pH 7.2,0.2% &7 17 I V) LT PICP#L
e (99 ¥ M) FRE 2004l LEFF5AF vy
Fa2— T AREML 37°C, 2B/ A v X 2 X—
Mg, Yy FHE R Y- AR AE S ®
BAWE (500 ul) 2 Mz L 30 SERICHKER,
4°C, 2,000x g I T 15 4p@k L, LiFz®R5IBRE

®wi&xy 7V 100k |
1251 —P1CP 200u |
P 1 CPHik (DH¥) 200u |
ArFax—Fh
37C 285
novEng (v¥) £a-hLE
NRESUARKR 500u | £&Fa
97 ICANEH
304, 2R, HE

&k 2000x g, 4°C, 159
A

( EEERIIEARL Y FERR j

Fig. 1 Diagram of procedure for the P1CP assay.
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BRvy bERLFa—TOMSEE A - MY
< 2125 (Aloka, ARC-1000 M) (2 TEHRIL 7=.
F— B OMET v A —THEERWTITo .

PICP 7 v 4 OERMRET | ERamae L
TRA—=F I ADT v EARN, 7vEAROHFR
M, ZROBFEITFo7. 2%V, B—Fr 70
IOERDF=2—Ticty, A—7vEAAHICT
BEL, ZOWEENEHEL L OBEREL R
DEBRE (CV) 2EHH L., I EERSIV
BEZ R LBREL 11 Ric/miT —20°C i /17
L, BOBO2EMBEIZHPEL, 7y vAHD
HEECEEZRIT Lz, EBEERLIEE
BIER 2 Rfkico &, ABEAEKICTHEARRL
BEL, EREHRLOLEEZTo2. 025 v
H— FOBRERED 2EOEL ) F/MRHERE R
k.

PICP 7 v &1 OEREKKRE : BEAN, Bk
Pl BrEEOBRREBBREICOSRELTY, B
—4 v Iz o o BERE~— 1 —DORIEE L
OHBRE 21TV, ERBICERR LRICo
WTH AROKRET 21T 72, ds, BEBEBIENIC
PWTHISREESICE LTI, BERFRIVE
EBIEEMER] S X O EARFIC T TRET L 72,

thOBR#M—H—0ORIE : A—F > Fnico
&, i A % 54 # v v % CIS Bio International
HBHEE RIA v b (CHT vt4) I THE

LY, %72, MHBATAIIET+RTrEZ—FR
p-nitrophenyl phosphate # /8 42 R@GHEIC X
<> THIZE L (BALix Sigma Unit TH Y EfF
fim 167 30 1 OfEix L 5)9. AR ERERL
ROV INICHE, RPEYF )Y &2TT
34 L7 HPLC #Bic X W |lE L 727,

m. & &8

PICP 7 v 24 ROEBMIRE 1 A7 v AT
X % PICP g nRE/ s FRER#MR % Fig. 2 i
. BRIERHRER 1.2ng/ml Th Y, B
Eixdi &Y 500ng/ml £ TIIAIEETH o 72,
A—H% L7 Nck 37 v 4 BOREEN LT
123.1+5.1ng/m! (35 +S.D.,n=11:C.V.=4.2%)
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Fig. 2 Standard curve of the PICP assay (@ —@®@).
Dotted lines represent assay results of serially
diluted serum samples (O, X ), which paralleled
well with the standard curve.
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Fig. 3 Serum PICP values in healthy volunteers. In
female, serum P1CP values tend to elevate after
50 years.

B X O 377.6+32.2 ng/ml (3 +S.D.,, n=11:
CV.=85%) Thot. £77 vtf NEEZ
296 +25.1 ng/ml 3E¥5 +S.D., n=10: C.V.=8.5%)
Thole. ZRABRORRED Fig. 2 ;7L TW

35, EREdhR L B EET LA RiE R L.

ERERAORRET : BE B & 225% 0+ PICP fEn
SFi% Fig. 3 105+, 50 BUREO Ltz W T
BEZ TTHEHARAZ LR, IRV T 50 FHEL
FTezhllbricsridat, SORLLT © 100+
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P1CP ng/ml
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Bone Metastasis

Fig. 4 Serum PICP values in patients with malig-
nancy. Patients were divided into three groups
according to absence (—) or presence (mild:
(+), extensive (+)) of bone metastasis. Patients
with prostatic cancer and bone metastasis were
divided into two groups; uncontroled (O) and
controled (A).

26 ng/m/ (F#y+1S.D., n=148), 51 &ZLL k¢
127450 ng/m/ (£#+1S.D., n=52) L 51 EHLL
rctEELrES2&EERLE. —F, B0
¥E1z 102430 ng/m/ (EH+18.D., n=25) T
bolz. Lizh->T PICP nfEDfERIZIE, Fih
EWHERFEZEBICANSLEND bRk,

FeTRTOBEAOFEHET 107435 ng/ml T
Y, TofEXY 2FEEREUA (37-177 ng/ml)
*SEEEMCEFEGRE L L. ERTTEEE
Blic 31 2 R Fig. 4 IR+, BEBOAW
BEAEECBWTZ4FIZ2REEETHANCD Y,
o, TRTOEFIZHWT 250 ng/ml LLFTdh
ofc. BEBELFRLE46F 1 FIIFELS S (&
>TRY, 116 FL V) BEETHY, &
Vo 1 FlREEREBRE > TWE., 2B EBEBD
+EFIO S b 2P REEEL L, 200ng DL E
EoRLic L BIafFEEL o Tnic. RE B
Bierrbod, RUOEIERHGENTS -
7o, BiEZFLE 11 F0 5 5 4 Flid BTSTEE O
B, 21 PlaERICHEL A0 LIH, &R
Do 6 FliTILE, FELERECOBREEBTHY,
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Fig. 5 Serum concentrations of osteocalcin and alkaline phosphatase in patients with
malignancy. Essentially the same samples used in PICP assay described in Fig. 3
were examined.
500 NV TAHIVET 27 72 —¥ b, BiER
. LA VWHEBRFEF ISV TLEEL TTHEE
01 . < Zbh (Fig. 5), BOBOI B 5 BEBIEH
T a0 ’ . iZx 2 REE RIERBkE Bbhrea, PICP i
= . . N . BWTRBHES D, BICHNIREOBITSB
& 200 ‘S DRIICELTRAR L EX bR, Z0ED,
& . 1 . R FURIRMSAE TOEIE 2 12 L ob &+ 2 B0 BB
01 | |elgl"® ﬁ L BT AHEREL Fig.6 lIcELdpTnWsh, Bl
- IR B AE JTAEIE ] R IR B B JUIEIER, & 5
0

A B C D E F G H
Various Skeletal Diseases

Fig. 6 Serum PICP values in patients with various
skeletal diseases. Diseases are; A: Hyper-
thyroidism, B: Primary hyperparathyroidism,
C: Hpypoparathyroidism, D: Fracture, E:
Hypercalcemia of malignancy, F: Postgast-rec
tomy, G: Rheumatoid arthritis, and H:
Chronic renal failure.

ELSRELTay be— &R T3 EARAES]
Thole, ThLIT_TEFRHEANTH Y,
—HESEO BB 6 2 rRERETH -
z. A—FllcBnwTlHF+r2TAILrT Yy, Tiv
BIMET 2772 —EERELLY, £ 0F
CBWTHET A HEHRE AN, ARTEH

CHUISBESCEBEEARLBE LBV THEZ R
FTHIBED bz, BEEFCHEIEIVY T A
MAEEFICB W T REBELZ RS Ao, M
mrv7F=r23mgldl D EOBREREICE
WT% PICP ZEEFOHL S D, fud PICP 3F
BEEOREBN VWL EX bz, Tablel I2fg
W, SHEBEE L P2 FF o fuf PICP {E
LA RTFAINY Y, TAVAVETZFRT 7
F—E¥BIVRFPEYF /Y v EEBZRLT
W3, A z254 00y LiataE{%RE 0.446,
TVHVHE T+ 2777 —EfE L% 0563 (p<
0.01) Lb¥FricHERRBD LRI, BRI
R—H—THBRPEYF /Y L i3HEERLL
Bovbhlerolz.
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Table 1 Correlation between serum P1CP values and other bone metabolic markers

Simple regression equation Coefficient (r) p value
vs. Osteocalcin y=0.039x-+ 4.51 0.446 0.124
vs. Alkaline Phosphatase y=0.018x-+0.39 0.563 0.008

vs. Urinary Pyridinoline

y=0.072x+28.3 0.194 —

Iv. # =

PICP 3 1 Bl Fnas—4 v o C#R7F K
ThY, SE7 v LIV bh PICP R, t
b DR ERESF RO ERKF O e 25— 5 v
NHAT—FF—FiLk o THRES W=D TR
10 ToIREATH Y, «1 (1) » CHliz 2 7,
2() o CHiz 1 ¥ >TW3, a5—=,rrn
BT, o Fras—F o N#BsIOC
YROEHED, MRS TSR LiIck I
W5, Y0 EshzCHERIMPICHEEL,

FLLTFCE-TR#EhB LEXZLN TS,

L7edi>T, =n C#ER (PICP) # BIET h
3, 1 B=a5 - 0RROERETEZERT
B, ZTHEBAVRY U W0IEEL L To C-
R7F FOPEL I UTWSE., 1 Ra5—4 0
BEEPRICLEENRT WS, 0% ITFIC
TFETS. Liedd->T, M PICP 2 BHROIE
Behsrz’Exbhs. 1974482 2 » PICP
DT vEeAFRBESN, FoFRAERMLATY
e, —HOEETORITbh TWel bk <
¥R Ui dr o723, 4[E], Orion Diagnostica % X
Y PICP offiffnIEx v bBFSh, FHT
SHEEHEEY, Bxv FoFEMES, KE, B
EEBEI TS RIE R <, BELYH TR
THY, BEFELXy b ThBLELZLNL. §H
fEHEFEDEZL DFIZOWTHEIET E TV WA,
JUE U7t < i N % 1 81 % [ PICP
BEREELTHE Y, 37-177ng/ml 1213 L A E0F
L7z, ZThix, koG L 3ERETHBY.
50 BELL B i ki v T EE R SRR
PRERD LN, PAREEHRLE L o B THEIREN
B, SBRORMPLETHS. 7y eAER, FF
BEZ 4 ERCBWTREZ FTHALRA L

7eb oo, 250ng/ml PLEiCz s 2 Lk oz,
L2 LEFEREIX, ZoE0BRICBWTEETS
VENRD B EBEbhiz. BR2EMICBWTIE,
FEFPIC BT L EFHBENCD 2 EF»H Y,
BEEORB ILWEEXbN. EEOBERA
RICBBBEICB W THIRE L2, Bt
THREZEVWERVWAY, TRFFILV R,
METAIIETF 277 Z—¥ORIE L KER
M otedd, BISIEOBEEICHE L TIREED
6PN REEERL, ¥, BREFIITEEH
BEANTH Y, REHRS, WEOLEY L X H
BLTwk. R FEkEoFESLED
FTRENLERTHY, 20k 5 EELEEE
BORRSCEBBERICERATOHZ LEFRRLT
W3 LAKIZ, PICP BREWMRERBLTWS Z
LLRLTWS, Bictho<—h—ick LABHE
B, EBEEOREBNREVN ELERR
RTh3. HHEOFRE, BIFRBHERETTEES
FURIRESRE TTHEIE S 5 v i3, BYIRER, BHF
REFO—MOEFIPEEL R LY, ZhbE
ERITTHEDO RN TH S LBbh 52, SHBORE
BEL BRI TS, fiH PICPEZ MO ERR
T—H—rnbhdARTFA ALY RMEFT NV
HIEET+ 27 77— EfE L3 AEBEERM Vv LA
BMzEDER, BRR~—I—ThaRPEYF
Y v EEMHEERED Y, ZoBRTLEERE
BEZRBLTWS Z X fEAbhk. BfTOo4 2
FEAINYZ, MR EER~—I—Tbhbb L
BWid, BRIRICE ->THIPiczn 75 7 2
VB ER Y., bz 0RERD ZEME
BEL, 3PAUERERELEWD. kT v
A3, BREORELMIZI LML
TW3., —F, ME7AvHIET7+R7752—F
EIzoRENBETHS o0, KRECHE
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BRI TWS. BRI BHROISEL ;L 1
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Fhvahiv. 2%, BERE L ORBEILR
B L ELBHERVH#ELENL, LaNoTE
REGIZIZ, BHRED R ML TME =7
v R EORBDBWER O =% —R, BLR&
BERZ 0P EEORFEEE B0~ R
RArfifEsh 5.
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Summary

Measurement of Serum Concentration with Radioimmunoassay
for Carboxyterminal Propeptide of Type 1 Procollagen

Itsuo YAMAMOTO*, Masahiko TAKADA*, Yasuo OHNAKA*, Itsuaki Yuu*,
Yuuko YamamoTo*, Hisatoshi HAMAZU** and Rikushi MORITA*

* Department of Radiology, **Central Radioisotope Division, Shiga University of Medical Science

A radioimmunoassay kit for measurement of
carboxyterminal propeptide of type 1 procollagen
(P1CP) was developed and can be purchased com-
mercially for clinical use. Using the kit, we meas-
ured serum concentration in healthy controls and
in patients with bone metastasis and other various
skeletal disorders. In healthy controls, serum con-
centration of PICP ranged within 37-177 ng/m/
under age 50, while in serum concentration of
women over 50, it elevated upto 350 ng/m/. In
patients with skeletal metastasis, in most of
patients, it stayed within a normal range, whereas
in patients with bone metastasis from prostatic
cancer, it raised significantly. In some of patients
with primary hyperparathyroidism or hyper-

thyroidism, serum concentration for P1CP was
also elevated. In comparison with other serum
bone metabolic markers such as osteocalcin or
alkaline phosphatase, P1CP showed less occurrence
of an elevation in patients with non-skeletal
disease. Serum concentration of PICP was not
affected by renal function, while mild elevation was
observed in patients with severely damaged liver
diseases. In conclusion, the newly developed radio-
immunoassay for PICP was an excellent assay
system and would provide us easily evaluation of
type 1 collagen formation.

Key words: Procollagen, Bone formation,
P1CP, Radioimmunoassay, Osteocalcin.
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