(FitiERE)

243
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EE RIA Z WA I 1,25-dihydroxyvitamin D O L WilllEE ¥ v b O RN B L OERIRARE %
1oz, BB, FRE, oy I > DAY L ORTEIRMELR C, Tk EDE & DM
bREIFCH o7, REICE - THIE L7 111 Bl 19-78 i E O I L~ )L OFHfEix 40.5+14.2
pg/ml Tdh -7z, FLREROBEASELCE FIRBERETESE BV TREELRL, —F, B3
PRI F IR R TOEE B E R, VI F—Y AIEIEAI VY Y AMEREICB VT, EilizRL
7. KEEEL, EROFFEERLY, BREMVEZVOTIRVAESTH Y, BRMICEHLERZD

nrz-.

L. BU®IC

1,25-dihydroxyvitamin D (1,25-(OH), D) I&, B
PHD ATy LRI HEE IR TR % & v
o ARSI OEE ARV ESTHY, TLAT
O— VR AHEPOTLLTAFO— )L L) EHICT
HHAICEoTEY I oD ERDY, JF, BToOK
Bib A2 TRk s A0, M 1,25-(OH), D LR
i, BHEA LTy ABHRBICBWTEH L,
ZOPER, TR AN DY ARBEBODW
R, UMY Y I ¥ D GHEEICBIT 5 ML
WL~V O % EICEE T D2, MHETER
¥y 3IvD LAVOBlEE LTk, &itks
o< hs5 74 (HPLC) (2 X 2458k, 1,25-
OHRD LTy —%2HVWTOLETY—T v+
1 (RRA) 2%, wAICHFE S0, 20, f§
SEE LTHPLC Db WIZI=h T L EHVD

* B ERFREGRRRE - O RRED
%t 84E 12 A 26H
WA 93 ASH
BURIGERSG © KEETH#EE A ] (3 520-21)
B R K S R
[F T N

(R [E%: 34: 243-250, 1997)

HEMEA SN, 7 v EOfEAEION
72570, A, I =A T A X B RERE, 1,25-
(OH), DIZx ¥ 245 Rpufk % v, 1 £
1,25-(OH), D 7+ 1 & % fj\v272 1,25-(OH), D ®
RIA ¥ v PAYINCSTAR tHiZ TR &, AT
LR TG, HBEN, BRRMRGT 21T 2O TH
HT L. KEE, WEEZFDOLOD, MiETH
0, HERDH FEak 1,25-(OH), D; v 5 HiC
L, BB rERHLkoTw5.

Anl, 1. EBERORRET E LT, BEM, BUUE,
oy I D LD, 2. EROWEDEL
DOEE, 3. ERRIARE & LT A, EERE
TORED 3 HIZD ERFT*IT- 7.

In 5 &

1. AEAHE

1,25-(OH), D #ll5€ ¥ » b id INCSTAR ## D
bOERV., KEX v b ORIEED RS *
Fig. 1 \Z/”R7 . ARETIX 1,25-(OH), D 123§ 5 Y
FHUR & Y FIMF 23T 5 0N Puillig & 7z 2
HikEEZ W WA, F720MiE%, CsOH 71— |
Vo Tl )AIZ AT AV THERLTY
b, MBEZDOLDRERDO K E? LAKTH
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Procedure for Sample Extraction

Pipette 0.75 m/ of each standard, control and patient
sample into borosilicate glass tubes
!

Add 0.75 ml of acetonitrile, vortex

!
Centrifuge at 760 X g for 10 min at 20-25°C
!

Decant the sample supernatants into test tubes, discard
pellets
|

Add 0.75 m!/ of Sodium Periodate solution and vortex

!
Incubate samples for 30—60 min at 20-25°C
!
Apply samples to C;3OH cartridge, vacuum and discard
eluents
!

Add 2 m/ of water, vacuum and waste
!
Add 5 ml of 70 : 30 Methanol/water, vacuum and waste
|
Add 5 ml of 90 : 10 Hexane/Methylene Chloride, vacuum
and waste

!

Add 5 m/ of 99 : 1 Hexane/Isopropanol, vacuum and waste

Place C30H cartridge onto Silica cartridge and add 5 m/
of 92 : 8 Hexane/Isopropanol, vacuum and waste

Remove C30H cartridge and add 5 m/ of 80 : 20 Hexane/
Isopropanol, vacuum and collect eluates

|

(Store samples at —20°C)

Fig. 1A Procedure for extraction and purification of 1,25-
dihydroxyvitamin D from serum.

B, RETIERNEZNEIET 200012,
Ay vF—FEHBET Y TIVEE FERRIOH
LTwa., HIEICH22EEMIE, RARORTILEIC
#) 2 Bef, RIA (CH 3 BERIT, 1 H TOMRELTT
BETH D, HIEREE LTARIIME % v 72A°
EDTA #RINMAE I THORETETH 5.

2. Epaosst

BIRMICE L TR, BLUT v A MTHRE
L7z, MLH Y 7% 10BREKICHGTRILCT v+
AT 10 \HIE L ZOEEFRE (C.V.) 2k
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Procedure for Radioimmunoassay

Dry the eluates under a hood using nitrogen gas
!
Reconstitute each dried extracts with 50 ul of 95%
Ethanol, mix gently

Pipette 20 ul of the reconstituted standard, control, and
sample extracts into borosilicate glass tubes
|
Add 50 pl of tracer into all tubes
!
Add 250 ul of primary antibody into all tubes except NSB
tubes (add NSB buffer)
!

Mix and incubate for 2 hours at 20-25°C
|
Add 0.5 m/ of anti-goat antibody complex solution,
incubate for 20 min at 20-25°C
!
Centrifuge all tubes for 20 min at 20-25°C at 1800 Xg
!
Decant the supernatants and place the inverted tubes onto
absorbent paper for 2-3 min

|

Measure the radioactivity of all tubes in a gamma counter

Fig. 1B Procedure for the radioimmunoassay of purified
samples.

1.0
0.81

0.61

Bo/B

0.41

0.2 T T 1
1 10 100 1000
1,25-Dihydroxyvitamin D3 (pg/ml)
Fig. 2 Standard curve of RIA for 1,25-dihydroxyvitamin
D. Each point represents mean=® 1SD of 8
different assays.
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7z, FREUCH TR S BRRICHT, —20°C
WTHRIEL, JIoSEOT7 v IZTHELZD
CV. xRD7z. FommBlGRERZT-o72. O F
) [ —DIMiEREE 4 D125, ZOH)ED 3D
ZBEHIE D 1,25-(OH), Dy 2z, o 1 2ix
¥ )= VOREMZ, A¥ ¥ ¥—F LRI
LBIE 2 TV AR L RO 7-. ffRT A M & 24
Iz T, WEMELGHIFFE B THEH LD
PRRE L7z, BREF y MiBo¥ozy vy —
&R TIT Wl LB A 5E L 7z
TvEAICTFHTHES I v DRBHLT F O
T OEBERETT 5 HMT, 24,25-dihydroxy-
vitamin Dj (24,25-(OH), Ds), 25-hydroxyvitamin D;
(25-OH Ds), lo-hydroxyvitamin D3 (1a-OH Ds),
B X U 1,24-dyhydroxyvitamin D; (1,24-(OH), D3)
(WIS PO REHE) OB MELY X v MIBOD
FTORy ¥ — FBERICTERL, > 7V EFE

HOMBHRIETHEL, 7Ty eM i8I 2E8%
FREF L7z,

HERDOWER: L OB OEK T, F— 30
k% HPLC # W TR, 3 TICHE LT
{, 899 125-(OH,D Lt 7% — (Y~+#) & H
WTHIE L72d, F-RIERICE— 27 BRI D X
HIZNTAFEICEBEREITV, TTICHEL
722k, 4R 1,25-(OH, DLt 7% — % v
51,25-OH), DHIEF v (A V74T v 7 At
FHOTHELRY. ZRENOPIEREICD Z
SRR L7,

RE, BHETVFNRL HPLC 7L — FdH b\
*v MYBOLDE M. HPLC IEHEY — ¥
BOLOEH, TLhTreEgE LAV st
B CI8 &/ T L (42X 150 mm) & IV 7-

3. BERPRAVARET

RENCBI ARG T 5720, RSk LI

Table 1 Intra- and inter-assay variations. A sample was aliquated to ten and assayed in a same assay (intra-assay
variation). Another sample was aliquated to five, stored at —20°C and assayed in five different assays
(inter-assay variation), C.V. of intra-assay was 11.3% and C.V. of inter-assay was 12.2%

Intra-assay Variation

Sample Mean
No. 1 2 3 4 5 6 7 8 9 10 +SD.
1,25-D 25.6
pahnd) 224 244 249 24 4 28.2 243 22.1 28.6 25.2 31.1 29
Inter-assay Variation
Assay Mean
No. ' 2 i 4 5 isD.
1,25-D 28.7
’ 29.3 25. 1 : ;
P 5.2 326 25.0 31.2 35
Table 2 Recovery rate of known amounts of 1,25-dihydroxyvitamin D; added to a sample.
Mean recovery rate was 102+35 (mean+S.D.) %
Basal Value Added Expected Value Measured Value Recovery Rate
Sample No.
(pg) (pg) (pg) (pe) (%)
1 10.5 0 10.5 9.3
2 10.5 3.3 13.8 15.2 142
3 10.5 9.8 203 19.4 91
4 10.5 19.7 30.2 25.1 74
Mean=+S.D. 102+35
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TRONZREEN 11 & (B30 %, L 8l
%, MR 19-78 1%, TFHE# 37.0163 %) (22
X, Fomb L ifilEL .

X5, FHEEBREORL LT, AUEAR
ERE @B, EHRY Y IV Dy K 5IEMHE
AeBE (71 6), EHRY Y I v Dy 58
BAERE (14 B, FEFEYEF KPR RETTE

107 o
0.8
[=]
a
@ 0.6]
0.41
0.2 - " -
1 10 100 1000

1,25-Dihydroxyvitamin D (pg/ml)

Fig. 3 Dilution analysis of two samples. Two samples
were diluted with zero-standard solution and
measured by RIA. Expected values were obtained
in both samples.

1.27
1.07

0.81

B/Bo

0.61

0.41

0.21

34 % 4 75 (1997)

JEBE (5 B, EMEEICEI SV Y LM
SEBE (5 0), KGRI FIRBRAEREMC T REEE (8
By, WEHRE Y I Dy 5 RIHIRIRE T
FEBE (21 B), BYERIH RIS TREEE 2
By, a4 K= Z2ED @AV DY ALSE
BE QB oIl 1,25-(0H), D DflE %17 - 72

. # B

1. EEEaosRat

Fig. 2 \ZARHE RO MR 2R $ A%, 8 [l
52 O L FHERAZRLTWAD. 4 pg/ml
5 180 pg/ml I THEICHBLIHFON, ZO
FENTORENITEEEE 2 b/,

Table 1 \Z[AFE B L OV H ZBRME O 2 /RT
HS[E—HI5E Tid C.V. %5 11.3%, HIEM TiX C.V.
H122% TH o1z,

Table 2 (IR MNENGREROAE R 2" $. BLAE
DI TN 3 DDOREHIE D 1,25-(OH), D Z 1N
2 TR FHE L72AS, ZOFME L R A
13 102+35% Td o 7-.

Fig. 3 |2 2 DOMRKRDO FHHGREROFE R % R T
A, AR AR AR & AT L T,

Fig.4 Ic&fEY s I v DRBWH LV iE 71

0.0

10° 10" 10° 10°

10*

10°  10° 10’

Concentration (pg/ml)

Fig. 4 Cross-reactivity of vitamin D metabolites or analogues. 1,25D: 1,25-dihydroxy-
vitamin Ds, 1,24D: 1,24-dihydroxyvitamin Dj, 24,25D: 24,25-dihydroxyvitamin Ds,
25D: 25-hydroxyvitamin Ds, 1D: 1o-hydroxyvitamin Ds
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>
&
301
(8}
-
T
v 201
é E: 3.62 + 1.14x
o« = 0.81
] p<0.0001
10 n=30
0 T T T T T .
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1201
1001
. 801
g
2 601
§.!
< 40
o =5.46 +1.18x
= h-os1
201 p<0.0001
n=27
0 T v v r r )
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RIA (pg/ml)
Fig. 5 Correlation between conventional HPLC puri-

fication-RRA method and mini column purifica-
tion-RIA method (upper panel). Correlation
between mini column purification-RRA method
and mini column purification-RIA method (lower
panel).

T DI GABRDOAER % RS, 1,24-(OH), D; & 1E13
12 100% &ZR L72. $72 1a-OH D5 & 1349 500
fi5, %7 24,25-(OH), D; & 1349 10,000 5 D2
TRANBO LTz, 25-0H Dy &3 L7288
FNORECREANRBO LN o7,

Fig. 5 \ZMOBIEH:IC & 5 1,25-(OH), D Il
e OMM%/RY. HPLC & & AR 0.81, A

1,25-Dihydroxyvitamin D (pg/ml)
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Fig. 6 Circulating 1,25-dihydroxyvitamin D levels in
healthy adults.

TI4 Ty ADF v b TORE E O
081 TEHICHEOME %R0 72H, ARIA F
F DB EEIZH 15% 1T EREE R L7,

2. ERPRAVARET

5 BN O B EE D FF G534 % Fig. 6 1R .
20 AR TRR@ER DY), HEmEIIBWT
fEASIE S D ARMATFED S5 b, 1,25-(OH), D O
HEFME (P 1S.D) (3B 42.4+12.0 pg/
ml, M 39.8+15.0 pg/ml & HHEDOMAEILZED
9, &BIT405t142pg/ml TH o7z, TOfEL
0S¥ +2S.D. OFiFHIL 12~69 pg/ml THh % &
At D,

FHRBBEE BT A AERMEE Fig. 7 (IR
$. I 1,25-(0OH), D (&, 2MEAL, BHEAR
4z, RIFCRBRBEREIC TE, AYERIFRRIRBEAEICT
JEOBZ BV TR RL, —F, BEEMERF
PRI R TOEIER Y L a4 F—= Y 2 ) B h v
Ty AMEREICBWTEMEAY /R L. 26
By I YDy 5P OEEEASESNR, &F
ARBRBEREAR TREBIC BT A (ML L~V I IEF 65
MIZdH o 7o, BRI & v 2T L MLER]
TIMENGI E IEFFHMNICE EF 200 & DSFFAE L
7z,

Iv. £ =

1,25-(OH), D IEBFICCREE SN S IV 7 LG
HARVELD—DTHY, Iy sHIzBW
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1207 . 3
£ 1101
£
2 1001 a
S ] f'——\
% 90 s ARF
£ 80 . ° CRF
g 701 o n A CRFD+
= 1 . A HCM
E‘ 60 A x = HPT
3 507 . - @ HYPOPARA
5 A x  HYPOPARA D+
o 4
E‘ a8 . - 1 gi + Pseudo
5 W 8 ;{ § = SARCOIDOSIS
b 207 3 é . -~
N g T 2 £
g+—* *

Fig. 7 Circulating 1,25-dihydroxyvitamin D levels in patients with various diseases.
Measured values and mean=£S.E. of those are shown. Alleviations; ARF: Acute renal
failure, CRF: Chronic renal failure, CRF D+: Chronic renal failure with vitamin D;
treatment, HCM: Hypercalcemia of malignancy, HPT: Primary hyperparathyroidism,
Hypopara: Hypoparathyroidism, Hypopara D+: Hypoparathyroidism with vitamin D;
treatment, Pseudo: Pseudohypoparathyroidism

THEEREHZRLLTEBY, ZOoMPLNLD
PEERRICHEETH S,

fEk, I 1,25-(OH), D L~V Ol 5E i ik &
D PR R & i %, HPLC 2V THR#L,
125-(OH), D S&5AEK A VB LY Ty —7 v+ A4
TR TEL, ZLCLET =T vtAD
7ok, EWENE AT 5 OH ik 1,25-(0OH),
D DS HAZ R E & L TR R TH 72, K
YWl 5T, HPLC IZ L 28I hb - T, filis
HTLERVEFEDF Yy MES TR LS,
ZOF v ML BMENLCATbh TV, filE
IIBHEE L o 72hs, fEROF v MihBY
YRRV 7y — % WA RRA TH Y, KBtk
R EE LB EELHVLLENH D,
ZOWYFICREDH -7z, A, LET s —
Db NIRRT V5 RIA ¥ v F25EY;
L, BSHEREREE & LT SIEZR 1,25-(0OH), D
THurZxHwb I EXNEEE LY, Hr~hy
F I CTHSHRERIEA T REE 2 ), S HIZHlE
DEE 2o 7.

R¥ v b OREBERRG 21T o 7225, BN, &
AR EICBVWTHELR C, FEERKRI

Fobouy hTEIZELDE VL LRLEET
Hot:. BRMICREE 2 L8EE sy I v DIRH
WeEDEIAMIZBWTL, B ERICBNT
1%, 1o-OH D; T 500 f%, 24,25-(OH), D; T 1 /7
f%, 25-OH D; Tlid | FHELL LRI TRBDS
HhHEEZONIZD, TRHITEFDOERKIZBW
TIRIFEALEHNBLVLNLTHY, MEI %
wekEzbh/:, TOHHBELT, ThbDEY
2D OMREHWIE, RIAICIRTHLESD, 3
ZHTLIZEBRBICTIIE ALRED WL
NVICEF TR ER T A EEZONL, (M
1 1,25-(OH), D @ L )V 720 72 BIfILiE T >~
TVORME FEE) ILETH DD, K¥ v +o
FIEE B ) OMLAFEREC T, oYy 12D
R OFBIRNTEDLEEZ LN 1272,
HEIENICEDVELZVYWETHLH 1,24-
(OH), Ds 1& 1,25-(OH), D & 4= { [kt S i,
7 vEA THREIWCKAL, 1,25-(OH), D & X5l
T&ERWV., 32877012 K AR 5T
HY, BIFFICHEIERE S TRV, BRIK
WA R ES B SN &, TyeAICF
W oS % EE L CTHPLC % EI L A k&%
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ERDHRETHAD.

fER DR E R & DOPERLARD HLELTIE, HPLC
%, BXU, vUKRZEREACDE AT T 4
T 7 AHOF v b TOWERKE OBV
b AHEIREL 0.81 DIEARBA D 7z, Zhid,
HPLC (=% BCL) kAT 74 Vv 7 AHHDF v
b & OEIOAE % FEt L 7B T OMBER % 0.77
EV ) HE LIRIZFAKETH L. AT Y b
WEEISTERDUER, AT 74Ty 7 At
DF v M UERWE 8 15%) @R L7z, €D
HAEBHS TRV, HVWTWAEAY /¥ —F
DENZELAREMD DD, HaamIZ, FEkD 2
V74TV 7 AMDF v Mid HPLCH: (=% BCL)
W LH9% BWEZ R L TWA Z EXHRE S
TH Y, 1,25-(OH), D fIEARICB WV TITHlER
M CTOMEMBICETOMENH L Z L3R
BRI TWLZETHE. LDEL DYV TIL
TOWBRGFAPVLE L BDLNDEHT— 5 ORI
BOWTEESLETHD.

111 ZOEEDOWERAE T, FHE 405+
142 pg/ml TdhH-7:. Tk, HEkD HPLC #%
VT 45415 pg/ml &) D R, AV 74
Ty AftDF y P TH49.1+£11.8 pg/ml (72721
19EUT L&) L) Bl 12 LE TR AS
BiRCHEHICE b0 Bbhs. F 7220 A%
DBITEHWFIDRED L, FoEmmEICBVL Tk
EAE SO (IS, TERDEE & RO 5
nrzs,

BHFEEBEOREIC BT, ERDE LD
B —H LT, BARERERIR, BIF KR
R THERNIC BV TRl %, ESSMERI KRt Ak
TUEEBRZERT VI K=Y 2 @A v
L IMIEEF BV TEAE (—611 400 pg/ml 125%
L7y Lz, £/, HHRYY IV D5+
DEFIIBWTIE, ERFEANICZDO LA L
ALTWE. fERSPRTVWAETEL, ThbHO
BN MU BOZRIC, HFEEERR
BOBSICAETHL EEZ LRI,

V. & B

5 7 L%k Ciig 2 arlE L, 1R
1,25-(OH), D 7+ % hL—H &L, 1,25-
(OH), D |23 A ¥ FHifk & F\v» T 1,25-(OH), D
ZWET S RIA DX v F O HFRERICD & BN
7o R¥ v M, WERSEE, BB CREN %
, TR yMBEERVD &) STHREDF v
MIH LB FENR T hoTBY, SHICEK
B RERDPIERREE LIZITERT 5 HH%
%, BRI FEREEZEZ LRI,

X &
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Summary

Measurement of Circulating 1,25-Dihydroxyvitamin
D Employing Radioimmunoassay

Itsuo Yamamoro, Hisatoshi HaMazu, Yuusuke Kicami and Rikushi MoriTa

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

Measurement of serum 1,25-dihydroxyvitamin D
levels is important for diagnosis of various calcium
metabolism disorders. Conventional assays for 1,25-
dihydroxyvitamin D employed specific 1,25-
dihydroxyvitamin D receptor as binding site for the
ligand and thus, biologically active 1,25-dihydroxy-
vitamin D ligand, which is labeled with *H, was re-
quired. Usage of *H made assays cumbersome works.
A new assay which uses specific antibody as the bind-
ing site and the radioligand labeled with "I is now
available as a commercial kit. Using these kits, we first
studied basically the reproducibility, recovery, cross-

reactivity and comparison with conventional assays.
All of those results were satisfactory. Secondly, we
measured clinically in 111 healthy adults and in pa-
tients with various disorders such as renal failure, pri-
mary hyperparathyroidism, hypoparathyroidism and
sarcoidosis. This newly available kit for measurement
of circulating 1,25-dihydroxyvitamin D is proved to
be useful in clinical evaluation of calcium metabolic
disorders.

Key words: 1,25-dihydroxyvitamin D, Radioim-
munoassay, Calcium metabolism, Radioreceptor
assay.
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