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IR BEANCONWTIE, BEDHEICRRES
Nl E TR Lz, x4k 307 4 (19-72
W PS8 4, Atk 249 &, FHEHE 47.6+
104 % (F3H+ES8.D)) TH 3. RIS
BRU T, UM, A, AISZARE % o HERE
12 iz &, By o F 7574 DFRED &IT,
FEBORIC L - TEFBEBOBELXSHELL. &
BR 12 pFobnE +,3 »EERIOL
Fith-THEHEAP b EHL L. BEBA
LEBMEShIZL0 744, BiEg+od o 154,
BEEHOLD 5 flchs. Foizh, RHEHE
BIFCRIRSAE TTHESE 4 4, BIFIRRBRAEIR T IE 1
%, FUIRERMSRETLHEE 56 4, PBAEHY ¥ ~ FEH
4%, BRVEREERE 13 6, BITEG (86 »
AUW) 3 4, BEYIRES 81 4, EMERFICHES
ANV LTER 8 4, BARIER 19 4%,
HEORBRE, #1894 ThH5. LEoxt&ic
DEMPBELFML, —20°C ITTHREL, Tyt
ARELE L, sh—HoERICBL T, RP
PYR QgD 72 —RfR % BRERL, Zo—#%
LAk —20°C I TIRTEL, 7y e/ RpL
L.

ICTP 7 v 24 DFK%k 7 v &A% Orion
Diagnostica #-#! (Turku, Finland) 1 &l=a 5 — 4%
> ® PYR 21 C & H (1CTP) radioimmunoas-
say RIA) % v Mz X o729 X v M, E bK
BEXVEOhaS—FrivERshk
ICTP 2HiREL, vHXHLTHRELELN
7HifkL ICTP 2, 7 w3532 T #icT 125] §&
BLERFE RV ABET v A THB. %
DT v A EOHHEE Fig. 1 iITR¥. MEdH 50
FREVE—FH v 7 100 pul L, 1251 jEH;-
1CTP 200 u! (30,000-40,000 cpm, 0.2% &7 17
I v #4te 0.1 M phosphate buffered saline (PBS),
pH 7.2, &) &, i PICP Hifk (1,000 f574 T
ICTP v % X M) /MR 200 ul L %2, 77 2F
v 7 Fa—7IcAh, BfL, 37°C, 2 RS~
¥aR—hLlk. ZO%, WYXk Ly =

30 % 11 & (1993)

Frvsy)a—n (HFE, #6000 & 05%
Tween 20 % & {84 PBS ¥#% (500 ) #hnx, &
Fngk 30 4r=iB I B L, 4°C, 2,000xg iz T 30
SR L EEE®RBIBREL. £LT, v b
PELFa—T OREEE - MU~ E ISR
(Aloka, ARC-1000M) iz TEHIL7z. F— & ¥
7 ehh—TEERVTo k.

1ICTP 7 v £ 4 OE@ARET ErRITLL
T, A—=¥ > o7 veA4N, 7y efHOB
Bitk, MBORENCREN, FREORFTEIT-
7e. DEY, A@—FrIEIRKDFa—TiC L
v, A—7 vy tARNCTHEL, ZOREEDFE
BER X CERRFEELRD, THRECVIEZE
MUl (7%, BEBIUCBELZRLRELLS
iz, —20°0CIZREL, B0 R0 2BEHEB
EICHEL, 7y tAHOREEOEE), oUW
CIERFEOREMRERA L. £k, BELTR
L BERER 2RI &, AEAEKIZT
fEA/RUTREL, FEEMBR L OHBRZIT o7,
0 2% 5 — FOEERED 2{EOEL Y R/IR
HEREx Rk,

Samples or Standards 100w |
1251—-1CTP 2001 |
Anti-1 C T PAb (Rabbit) 200 |

Incubation

37°C, 2Hrs

PBS Buffer containing

Anti-Rabbit Ab(goat ) and

Polyethyleneglycol 500l
Mix

30min, at room temperature

Centrifuge 2000x g, 4°C,
! 15 min

Aspirate supernatants
Count radioactivity of pellets

Fig. 1 Diagram of procedure of the 1CTP assay.
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1CTP 7 &4 OEREKMIRE BFEAN, BB
Plz SO BREBEF CSSTELIT- 1.
Rl—H% > PN ETAH VST R T 7 Z—F
(AL-P) A4 2741 (0C), &Hiz 1 HS
v a7—45r CHR7F K (PICP) &, fhoER
H=—m—rPEL, HBHRHMETo%. 27,
FRMICERLZRIZOoWT, PYR, A%y ¢
Yy ¥/, Y (DPYR) :oliiRitz 7o, &
B, BEBEFICEL TR, BERRL Y BES
EEMER, BIUERAICHT TR LZ. ¥k
FUIRIRMSRE TR BI L T, M AR A v
UL DLERNETo .

OB —H—0RE EH—YF 7 rico
&, It OC # CIS Bio International #-®IH|E
RIA %9 N (CHE7 v & A) ICTHELY, 7,
i AL-P % p-nitrophenyl phosphate # /& &
TBREHEITE - THIE L7 (B Sigma Unit
ThY, EEHEAMD 167450 10HEE L3)0. H
BB LRoY 7 vico&, REH PYR
3 TICHiE Lz HPLC iz X v |IE L7129,

Im. # 8

1ICTP 7 v 24 RO EBHRT X7 v A
X 3, 1CTP Jllgn A& 75 EREd#R 2 Fig. 2 iz
RY. BIERHBRET 05ng/ml LFThY, %
7z, Wi Lt S0ng/ml £ TIXFETH
slke. A—HrFnick 37 v A BoREED
81z, 10.5540.35 ng/m!/ (F#+LS.D., n=15:
C.V.=3.34%), 3 X 1" 34.69+1.91 ng/m! (i +
S.D.,n=15: C.V.=551%) Th o7z. ¥k, 7 v
+ A NEENT 8.9140.36 ng/ml/ (E3+S.D., n=
9: C.V.=4.02%) Thotz. HFRRBRORE D
Fig. 2 IL;RLT W3 2, EHEHR L 2ERfTLE
EREHBE R L. T, D L L EEM
—20°C TOREFIER, Ty rAHEIIRAD EEY
BExliihotz.

EREREYIRET B B4, 287 Zom ICTP fE
Dy Fi% Fig. 3 1T5RT. 24 BUTOEEEICE
WTEEZTRL, £/, 465 LoBERE BN
THEMEZ R THEAIED bz, 25-45 FEofd

0.3 4
q
0.2
&
0.14
0.0 y !
1 10 100
Dose ng/ml

Fig. 2 Standard curve of the 1CTP assay (@—@®).
Dotted lines represent assay results of serially
diluted serum samples (A, O), which paralleled
well with the standard curve. B/T at zero

standard: O.
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Fig. 3 Serum 1CTP values in healthy volunteers.
Samples from under age 25 and over age 46
showed higher values than those between age
25 and 45.

WA, 114 4 (B 17 &, &% 97 4, FHER
37.74+5.2 &% (EHLS.D)) o ICTP o EHHE 1T
2.6840.84 ng/ml (E#5+S.D.) T - 7255, 46 5%
L EoEEAN, 173 & (Bik 31 4, %tk 142 4,
SEHGEERS 54.247.2 2 (FH+S.D.)) » ICTP o
SEHMEF, 3.2041.22 ng/m! (EH+£S.D.) L HZ
iz (p<0.001) BEF B W THEMEERLE. Lz
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Fig. 4 Serum 1CTP values in patients with malig-
nancy. Patients were divided into four groups
according to absence (—), or presence (mild
(+), extensive (++), or controled) of bone
metastasis. Patients with bone metastasis
showed elevated 1CTP levels, whereas patients
with well-controled bone metastasis showed
almost same levels from those with absence of
bone metastasis.

2oT, 1CTPEOMFRICHE L Ttz ZEIC
ANBZUERDZ LEL LN 251D T2 5%
¥ T 287§, &FloFHfE i, 3.00+£1.12 ng/m!
(FH+S.D) ThHh, FHEL Y 2 BERZEUA
FEFMEET S L, 25 B Eo2FEKTik 0.76-
524ng/ml TH Y, SME, FEMNCZOHALIE
HEL L.

IRV E B ESIC 3 2 i & Fig. 4 IR+
R, BiEBo v IEERE 74 flic BnwTi, 11
Bz 85%), EFFTANTH Y, ZOXHIE
X 3.90+-1.53 ng/m!/ CE¥ELS.D.) Thotz. %
77, TRTOERFIZEWT, 8ng/ml/ LT TH -
7z, Ei, BERBO RO 1545, 104](67 %)
DEEEELZ R LK. Lfit BEBE ALk 35
firg, 3241 O1%) » REREMEL R L. A%
BIEBEAE LAL O REEE RIS 12723613,
2BIRILARE IC X 2 B LEEBER THh - 7.
—%, BEBRH Y RS, BREICHLVE R
B KL Tarbe— L anTW3ERE
Fl14 o5 b 1 FlIREREEERL, ZOFHE
X 410+1.49 ng/ml TH v, BEEOEWHILD

30 % 11 B (1993)
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=) H .
c ° o
& e :
©  qof * M 0, .
. ¥ L e,
...... ‘..... .: b '
e & 8 R ° s
0 - -
A B C DE F GH

Diseases

Fig. 5 Serum 1CTP values in patients with various
skeletal diseases. Diseases are; A: Primary
hyperparathyroidism, B: Hyperthyroidism, C:
Multiple myeloma, D: Hypercalcemia of
malignancy, E: Post-gastrectomy, F: Rheu-
matoid arthritis, G: Extensive degenerative
arthritis, H: Chronic renal failure.

flz 2 B hhoi. A—FlITBWT, M
OC, AL-P 2 JliEL 7228, &< Oz W TH
My sEmsardhzbon, OC & AL-P 3F
EBoL WHEBHIZBNT, BoBn, 857,

9% NIEFHMEERL, —FHBES (H)HT, &
DD, 38%, 25U DRFEMEER L. BT,

) BT, BOB®D, 38%, 36% ORHEMEERL
7. TPz LZICTPICHL, BEMERZIZERL
THHHM, RECELTIEEBEALEEDLD
EEEZFZTHNREL Zbh, 1CTP 0525 RE
DE ol EDEA, BIFIRIREGETTEE 2 3
Lo LT 2EBOBHEBICR T 2 MERK 2
Fig. 5 i L » T3 2, EIFIRIRBHE FTHERES]
RIS RE TTEER], & O ICBYIRZEE R
HRBRY, BHERZICIRVT, BEZRTH
NED LN, Fie, EMERCHEIBILVY
AMEREFICBVTIE, 26, REREZEDL.
ThbDEBIZEWT, Md ICTP {EXBIREE
I<EmLTWB tELZDIhE., TO—HELT
FURIGESRE TTIE I B T s Ifish A v X VU fHE
DA% Fig. 6 1257328, A4 v ¥ v v LD
22 b bAEB MR Hh, FURIRERE
TUEIEICHE Y BREE R LTS LEBX bR,
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Fig. 6 Relationship between circulating 1CTP levels
and thyroxine levels in patients with hyper-
thyroidism. There is a tendency of positive
correlation between those two groups.

Table 1 Correlation between serum 1CTP values and
other bone metabolic markers

. Simple Coefficient
regression value

Pyridinoline y=11.2246.68x 0.884
Deoxypyridinoline y=2.68-+0.73x 0.688
Alkaline Phosphatase y=5.19—0.0098x 0.036

Tartrate-Resistant

Acid Phosphatase y=0.375+-0.03x 0.353
Osteocalcin y=6.09+1.31x 0.238
PICP y=78.94-+9.15x 0.491

mH 7 vy F = 1.5 mg/dl PLEDERERE
iZBnTi, ICTP ERLfIREEMEEZRL, M@
1 ICTP DEOERICBE L T3, BRiEEOREY
EZRICANILERD S LEZ ORI, @FHF &
BB SRERMICR TS, ICTPfEL, RF
PYR, ¥4 % v PYR, AL-P, OC, BRI
M7 +z277x2—+¥, PICP % L 0 fE % Table 1
iR+, 1CTP i3, ¥ PYR, DPYR &, B
DB D, 0884, 0.688 LEWIHEEZ RLZZD, *
DENHDw—Hh—Lix, PICP 2%, AR
dohkhol.

Iv. £ =%
I, ZLOBRB~—I—2HFESHL TV

2, ZOHRTYH, RP PYR ofiEF &L ERIX
B Lz —F— L LTEREERL T W3,
PYR i3, =5 —~ L ic@ZBvohd a5—4
VHFEOEBYWETHY, FhiZzas—F o
BIhBEoRiz PicfiiL, LiB-Ta
S—FLUDONMEDE E~=—H—ThbdLEILR
%. R PYR 0RIER, T CTICEEERIC L ERiEE
DEELLTHWOh22H5. LMrLEND,
PYR @ 1 Boaiis b3 28 a5 —5 0 0RiEy
TbdY, 2HaF—FrofBicbERT 3.
EDIEDT veAid, BOREICEEREK, »
T NS TTLCTEOEEREZRET S LD
BMERLOTHS. 2F, PYR 5F 1 8las5—
¥ CHg_75 Ko RIA 23 f% s h, oM
VRUVDOAIEVRREIZR o7z, ZhiZ 1 8las—
oo PYR BIBORZPET 5720, LV ER
RZHEHTDHY, 2o, RKEDOY AL 2@
CHETED LWHFIRERFLTWS. 4, %
v MEEh 2 ICTP D7 v &4 23t 284 %
B, v VIFEMELREFTHY, RELA
HT, BEADTRTOMP vRABRIERET
bofe. BIEHEDLRIFT, 4RHTTRToHE
RRxBENTE, MEREAZ LA SRER
weBbhi., @EAofs 1CTP i3, 24 5%
BT, BXU 46 UL ETHEL, 2545 T
e AT, 1.05-4.36 ng/ml 124345 L=, P&
BIL CTHEIMZ T THELIRFTTETH ARV,
REZWEWIHIRTH o 7= (Fig. 3). 25 ULk
DEERHTIE, 0.76-5.24 ng/ml iz 45 L, 4,
COFAY EF@GHEE L. ZofEiE, HEED
LIELALRAULTHh 7. ElEICH 175 ICTP
EomEZ, BHERIE L OBEIC W THRIEEN
FTERTHIH, SHROFMEBRIPESA TS,
BFEBEMICBWT, H ICTPEREEROR
B, BEZISEBLTWS EEZ2LRE. 0%
v, BEBOLWIBERED 859 13 EX#FEN
THY, 2, TRTOEFT 8 ng/ml LT Th
27, BEBEETAHIC BT I EE 2 R
L, BYvF75ak, 12 »FioEmgEFlIcsy
Th, $ELUEOHlIcB W TEEBELZRLE.
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SO IR FEBFAICESWTIE, BISLEREICRE

S B BERO—HoF 2R, 26, BF
BEZRLE. 2LT, AVEVHREREICEY
I<{arrrm—LpEhTWIEBEMIWTII,
BEEAEERMEZRL, HROBESED L WIEE
EFLIELALRLLRADEEZRLE. 202
iz, ICTPEVNEFEREORR, REOEE, 1A
FRRHEL L ICERThE I LETELTWS.
%72, fio AL-P 2 OC Zp<—H—k b, &
BB 2 RERHL NICE» - 2.

—7%, oRBHEERBICISW T, RRBHER
RURIRBERE TUHEE, FRIRBERETHEE, EMEER
SRS E A vy AMUER], BYIRRG, BERE
ZiBWT, BEZRTEMNRD D, T0OREE
BICERALEzONE. o, ENEECEIE
H Ny AERIZBE TR, 26, HE2T
L, BRESEOLELX KL TWS LExbhik.
7z, FREBERETEECEVW TIPS A b
VUVBEELOMCETOEERED bR, TOR
Bz BRBITEERIL T 5 L Bbhic
(Fig. 6). ICTP 3&F X v HRitshs LahTRY,
HEMFE 7 v 7 F=@E 1.5 mg/dl L EOBER
EREFICBVTIE, 2PEEEXRL, ZOECMHE
RICBWTERELZBEICANILERDS LB
zbhiz. thoBRI~—h—LoHEETIE, 4
Moz b, R PYP, DPYR fEL X <#8
BL, PYR 2JELTWBR L WS 2R 555
Fohi- (Table 1), fho<=—H— i, 12EALE
FHEAER D bz ok,

PEoX iz, fEREFRIRDO~—1 -5
Lz LOBRMERBIREY. RPELYF Y
CORIEE, BRROEEL LTERTHEZ L
BEISHTWED, 7TyeAls, BEKEs n<
FPST74RRAVWB WD, BEESELY, BRE
L 20%. fid 1ICTP @ RIA 0ZHE, =0
B2 RT3 LARC, 1Bas—FriexL,
IVRBERNTHELVIHIFIRTBAELTNWS. &
L L7 PICPY 2k »T, 1B a5—5Fro
ERNFMETE, SHICICTPT vy &A1k oT
18las—FrodfffinrctEszny, BR

30 % 11 5 (1993)

WMoTAH, XV IEREICAY, FOBKBERT
KEnwtBEbhs.

V. & &

Fricic, P PYR FF 18 =55 Ciip
TFEDT v A RBERESh, TOHERARERE
B/, BB, BEELLVCRIFTHY, K
DOFREH PYR JIERICH L Eb» THIETH - 1.
BEANCBNT, EFEFLEBE VW IHEEL
L oA D o723, 2545 oA TIE, 1.0-
436 ng/m/ =447 L, 25 B Ll Lo 46T,
0.76-5.24 ng/ml |24 L7z, BERBERIZHB W T
BEZTL, ZOREREROBRE~— -1z
L, Brol. BEHERCEIEI VY LML
E R FUIRIRBRRE JLIERE, RIFIRARBRRE SLLETE, B
YIRRpl, BRESCEWIEEEZRL, ¥k, %
DI VR VITEBEOH B Z T BN
7c. JR¥ PYR L ofEEREU, 0.884 TH o7z,
7 vt 3HETHY, BRROIVWe—T—
ThdLtEXDNIE.
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Summary

Radioimmunoassay for the Pyridinoline Cross-Linked Carboxy-Terminal
Telopeptide of Type 1 Collagen (1CTP)
—Some Basic Aspects of the RIA Kit and Clinical
Evaluation in Various Bone Diseases—

Itsuo YAMAMOTO, Masahiko TAKADA, Itsuaki Yuu,
Yasuo OHNAKA, Yuusuke KicaMi, Yuuko YAMAMOTO,
Hisatoshi HAMAZU and Rikushi MORITA

Department of Radiology and Radioisotope Division,
Shiga University of Medical Science

A radioimmunoassay for circulating levels of
the pyridinoline cross-linked carboxy-terminal
telopeptide of type 1 collagen (1CTP) was de-
veloped and can be available as a kit on a com-
mercial base. Using the kits, we evaluated basically
and clinically the assay. The assayed values were
reproducible and the assay can detect as low as
0.5 ng/m/ of 1CTP. In healthy volunteers, cir-
culating level was high under age 24 and over
age 46. In patients with bone metastasis, serum
levels elevated even in its early stage and cor-
related well with clinical status. In other bone
diseases, such as primary hyperparathyroidism,
hyperthyroidism, post-gastrectomy, hypercalcemia
of malignancy and myeloma, serum levels elevated

according to their clinical conditions. In patients
with chronic renal failure, serum levels were high,
suggesting decrease of renal clearance of 1CTP.
The circulating 1CTP levels seemed to reflect well
clinical bone destructive status. A high correlation
between serum 1CTP level and urinary pyri-
dinoline (r=0.884) was shown, whereas essentially
no correlation was observed between bone forma-
tion markers such as osteocalcin and alkaline
phosphatase. Thus, the measurement of circulating
1CTP seems to be a simple and sensitive method
to monitor bone destruction.

Key words: Collagen, Bone resorption, Pyri-
dinoline, Metabolic bone disease, Bone metastasis.
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