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Abstract

The measurement of active form of vitamin Dj [1a,25-dihydfoxyvitamin D,; 1,25(0OH),D,] in
human serum/plasma is important for the diagnosis of diseases influencing vitamin D metabolism.
Although radioreceptor assay (RRA) using vitamin D receptor (VDR) is usually used for this
purpose, the ambiguity is remained in its reliability. In order to obtain highly specific antibody to
1,25(0H),D, which is useful for development of the simple/reliable analytical method, a novel
haptenic derijvative, 110-(4-carboxybutanoyloxy)-1,25(0OH),D; was synthesized in 21 steps from
11¢,25-dihydroxycholesterol with a total yield of 0.36%.

Hapten-carrier conjugate was prepared by coupling with bovine serum albumin using active ester
method. The specificity of anti-1,25(0H),D; antibodies elicited in rabbits was tested by a cross-
reaction study with closely related vitamin D metabolites and the sensitivity was tested by means of
[PH}-RIA. The results indicated that the specificity of the antibodies obtained was higher than that
of calf thymus VDR, but the sensitivity of the antibodies was lower than that of the VDR. Therefore,
we utilized these antibodies for the immunoaffinity chromatography (IAC) as the pretreatment for
the RRA.

The antibodies obtained were immobilized on Sepharose 4B to produce an immunosorbent. A
plasma extract was applied to the IAC and the adsorbed 1,25(0OH),D, was eluted selectively with a
satisfactory recovery rate. This IAC enabled a reliable RRA for 1,25(OH),D, in human plasma,



which was confirmed by several experiments for validation.
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FEHBEEYSI 2D, TH510,25-P ROF I EH 2 2D, [1,25(0H),D,] iMmEHIN DL
BEOEEMMFICHETHD, SEERBODHIEE, BEELLTEETHD. 52
R, SEMBOSCFEER, RERSIEREE T LAREN, RF v LOAEN
EERELUTEBZEDTNVWS. ZOkD, EMDEBEMEITENS1,25(0H),D,5 HED
BRMEEN TN S, BIE, 1,250H),D,0ERICIZES 2 > DL 7% — (VDR) AW
55VFLETE—T vEA RRA) BRAINTRSBY, FERESY I D% E ORI
SBHPLCZET 5 b, BEYE, BEAES TS TRV, —7F, BRIASZRAVEIL/TY
A RAENDEELEOBVAIEMEE2EB2 I ENAHTHS |, HIFIEBD TRETEL
DALFEHICWA/D I ENS, 1L/ T TAZT4—20Y T 5T 4 — (IAC) EAD
BAVISHEBRIETHD. ZOBEANDS, TNETHI2S(OH),DIFEDEANE LRSS
ATE, UL, AEROBFEDIEE A E131,25(0H),D,D3M % 5V A F 2 F v U 7#
BEMETANTF ORI DRABINTNB D TIRBREEZTTLORREESNT
B5T, FRELESNDITIEES TWRW, —7F, 1ofidiEREY & OFR LEERZARK
DRSNS TN TWS 2D, ZOMBEEZF Y ) TREWMMICHANS & &, fEkozhuc
EARBERECENIPAOEEDNHEIND. TIT, 1eiZTY v P 2ETHHA [C-
11a] NTF 2, 11a-NI TNF ) IVFF 2 -1,250H),D,ZER L. KNT, TOU T miE
TIWT X (BSA) BEARTUYFEAZL T [Clla) FIEERAE L, TOEEHEZFEMIC
ek LT hiiH1,25(0H),D,ZTICBIT B2 FAEICDODWTHRETL .
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FWaL)—)V72F LR UCaBH,),BITITNER A L T1,57- 8 T4k (3) ~LHL 7=,
TD5,7-P L UHIEZPTAD E DNIME E U TRAEL 2%, 3pAkEEE 2TBSILL, TEFI
BEEZRELE Q). 5IZRME m-7ODBREFREEA ST IMZERSEZIRT AL, B
R L%, NaBHICE D IRF R EZHBM LU Tl IITKEREEEA LK 6). T5iT, 20
AL R 1o KB E & 2 N TILRIRAICRE L 248 (6), KBS, BREMRBICHALT
E5 I DDEBARTELUE (7). RWT, IKEREZTBSIL L 72%, 11of 2 REEL T, 110-
L ROF 4K (8) NEWe, BRICEKININEEDRINIZED11ofIANT Y v O EEA
#, B UIUEETY, EREDOERAEER N TV /21,250H),D, [C-11a] NT5 > (9)

ZE21 T8, BEINZEI6%THS I EITRIHL 7 (Chart 1).
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3. [C-lla] HikOREMER
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EDORERBHEREFLZED A, INSHKIZAR, figE, HE5NIEHEFOMEEZRICT
LM ENTIND BIFIZHEBIL, 1,25(0H),D,ICBO TRENTH 2 T EMNHBR L. &I,
FIRFICELBR L 727 S MR VDR T K & < RZZE KT 51,25(0H),D,, 1,24,25(0H),D, & I}
1,24(OH),D, & REIFICHAIT B Z LIIFBICET 2. 35, 7O EOTERBEDED
ThEL, INSHTHNESY I DDERICRENR I EAVRINGZ (Table 1). BitE, SEE
5z [C-11a] FUKIL1,25(0H),D,DARR, fISEDONTNE S BIFICHEFIL, #kDFNRD
VDRZ LEIZEBO TENCHFEEEETHIEMNESNERo72. LAL, £HEKERND
PHI-RIADBENRRADETNIZRIZIBN I ENS, 1 A7 vk ODBERIIRESDHE, =0
BENEHEEZIACKBAR L TAEDICEN T & & LE.

Table 1. Percent Cross-reactions of Anti-1,25(OH),D, Antibodies and Calf Thymus
VDR (50% Displacement)

Antibody (IgG fraction)

Compound Thymus VDR

Ab-1 Ab-2 Ab-3
1,25(OH),D, 100 100 100 100
1,25(0OH),D, <0.02 0.28 < 0.03 78
D, < 0.005 <0.01 <0.01 < 0.001
D, < 0.01 <0.01 <0.01 < 0.001
25(0OH)D, 1.5 0.87 0.69 0.61
D,S < 0.01 <0.01 < 0.01 -
25(0OH)D, 3S 53 1.5 0.48 0.002
24,25(0OH),D, 0.16 <0.05 < 0.05 0.07
25R,26(0OH),D, 0.09 0.01 0.02 0.02
258,26(0OH),D, 0.02 0.05 0.12 0.03
1,24,25(0H),D, 1.9 0.30 0.51 27
1,25-lactone 0.45 0.44 < 0.08 1.1
1,24(OH),D, <0.04 <0.09 0.14 87
pro-1,25(0OH),D, 0.31 0.52 0.18 0.003

4. JAC/RRAIZL %t M ifH1,25(0H),D,DHIE
RIRFRBREZIRLUIZA2KRTALIDEREEY 1:1) 2827 O TEMELLE
Sepharose 4BIZE R L L, FiIAEN S LERE L 2. & MY % Chem Eluth 5 LA LIS EE
DEMHER, INEFEHNILITTTI1L, REMERO0RU22.5% MeCNTIEX Yk, &
EED%295% MeOHTIBH L7z, FIACIZ K2 b MiEH» S D1,25(0H),D, DEINERIIHE L
"TE2HODTH oM, NS DOEFKAES I PDEOZTNIINTN B HICEL, FIAC
W2 & 0 BRYD1,25(0H),D, Z EN/BRIE THHAIRE/R Z LAVRE N (Table 2). FIT, &



JIACD™ L HIEVDR % Bl BRRANDERIZDWTHRE L 2. 723, RRADHIE AL
0.5-10 pg/7 v A TH oz, £, FIAC/RRAE TH S E A 2264 D $E+1,25(0H),D,
LRIVES F LIACRRAKRTE S NETNEMBR L L 23, BIF/2MEBENED S
N7z, 7138, ¥ T LIAC/RRAIEIZHICHARETHARE L HOT, 2BOHEH S L2 AL
DIz DBMTH DN, HRL2BN)TF—2 3 RBREIOZTOEEEMNEREINTVWS, £4, &
MENGEBRRUOERMUEE TH D10- L FROFIES I DD,OROAWMRBOER D RIF
T, ZATLNEREICENS LA LN ER-. BREUEBESREIL, &47.4%,
11.8%THD, ZLATLAVNBEN-HEEZFT I DI EWREINE. FATFLTREL:E
# A3081 D i #1,25(0H),D, L\ )Vid36.0+£10.2 pg/ml (mean=+S.D.) TH D, EFRDIFE &
HRITHAHRTHoz. —4, BEBRALBEPICONTIILZ.122.1 pgml&H R /ZEMEH
Bohn, FATLNEEBERLOEREZWICTERRIEERZ EABESM Lo .

Table 2. Recovery of 1,25(OH),D, and Related Compounds
through the Pretreatment Based on JAC

Compound Recovery (%)"
1,25(0H),D, 60.3%6.79
1,25(0OH),D, 2.2
D, 0.62
25(0H)D, 2.0
25(0H)D;, 3S <1
24,25(0H),D, 0.09
25R,26(0H),D, <1
255,26(0OH),D, <1
1,24,25(0OH),D, <1
1,25-lactone <1

a) Mean,n =2

b) Mean*S.D.,n =30

5. kg

4, 21TEERTERL 7Z21,25(0H),D, [C-1la] NTTF > ERHWTED THRERNZH
1,25(0H),D. i DEAICRII L. FHEZREL THELZIACKEHDRICENTS
D, HBHPLCZAEWS Z £72<, 1,25(0H),D, DR ERBMNRIRETH o7/~ £z, 1LY
IR MNOEEEFERADAETH 2R E, INFTTITHASNSEINE N 5 A3k
WENARSEEELTHED, RRADAZI ST RIA, BE1 L/ 7 vEAH50IZILC-MSK



& %1,25(0H), D HTEDHEICRL TOERLEFINS.

FURNBEGZROES

AHEE, b bOPOFERRE X I D AEOMBCHE T2 5D THS, BREE X IV D3EARN
AN T AOEEROHERHCLEATH Y, ZOWHER (MFEE 40pg/mLEE) #0812 - L 3BHBREORE
W ECERTHS, BECOERCE, BHEA— M vy P2AVIHLBE»HASHET
radioreceptor assay B I N T 303, ZOEEMIRERIN T3,

ZIT, HLORLAEEOEARBHRL TL2I IREBTINTT U8R, Z2h2BEcBh-BENES
AT2HBERBE LI VDHBOFRCRIIL, DT, SHih2HOT immunoaffinity
chromatography (IAC) ZBA¥ L, FHEMORVAIMNBERL LTEARTEER2EDH, NTITUO8RIIH2
FEEL, CHEUTHOAEEWRATDH S, FAUCLVBLALHAOBEER, S TeHEIATY,
25D BRTIRRDOBRFKERITSODTHS, 2/, ACOEARL X IV DHIZICHF LLERIF
b LTHakffiEsd s,

CHhEBAlC, FRAMEL LTEESH TV B LCMS ##AEE X I DDOAWICHERAL T, K3
BT BEROHHAEZ AL E LT,

AL TR, $TICERIIE ] AOBRMERICEOT, HCBILTE L ZE S S IHEE 2 £
TOBTHREDLITZ, 51, NERRCHIZEMAELICLERLTVS,

PRE%EA, AHFREL FER CHIST2 DL HKT3,



