(RS

SZHITAEICLIAEY IV DISED
SEREELE X U°25(0H)D HIE R DORET

EH =mBE* ST REH 1 NI = il EZ

BE Cy IcHILBIUNHL, I-HTLD2 A7y 7THRFEIILAEY I DRABKRI 5HE
[25(OH)D, 24,25(0H),D $ & U 1,25(0H),D] DA ERERIZOWVTHRET L7z, NH, 3= 7 AL A5 H
HBUIBWT, 25(0H)D id~FH ¥ ;¥ 70ax % (50:50), 24,25(0H),D iZ~FH > . Y7oz
¥ 2 (20 : 80), 1,25(0H),D iE~FH > 1 4V FT8) — )b (75:25) THEH L. ZOBOHKYT 57
Va yNORBEDRAIL 14% LT TH o7, FAmiE @M L 7 *H-25(0OH)D, *H-24,25(0H),D
B &£ U H-1,25(0H),D D ENEKIZZH ZFh 73.2+2.45%, 60.0+2.98%, 63.5+3.37% (mean+SD,n=8) T
Holz.

EHII=H T LB THONZ25OH)D ES % AV TCPBA ICL ZHIERKRET L& 25, [
BHMY CV=4.60~841%, BEBHRM CV=6.62~164% THhH, HRMEIGERTIL 81.2~130% D[]
INEHBFON. 7o, REAOME S BRI 2WE LA E TS 17.4+6.02 ng/ml (mean+SD, n=
110) Tdh b, KD HPLC HREDOWME L —B Lz, &613, AHREEL HPLCHRELOHBPL R

HFTdh o7 (y=—0.38+1.03x, r=0.953,n=36). 25(OH)D #lIE X, ¥ HPLC RO b D IZHE%
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oA LEFALAREEEICLZHENSTETHS EER LRI,

L BLC®I(IC

vy I DR#MERIE CafHcEELBREI 2 R
72LTwhb, RikkTHAHEYSY IV D (D, & Ds
DR T FTHET 25 AIKEBILIh 25-
hydroxyvitamin D [25(OH)D] & %2 1), & & (2B
TAMBIL SN, 24,25-dihydroxyvitamin D [24,25
(OH),D] R*{HEH R D 1,25-dihydroxyvitamin D [1,25
(OH),D] IZEW|INBD, ¥¥ I~ D ki

* r eI A7 — LI
%t .64 9HA8H
BEBE%T 6411 A8H
BIRIGERE | REEAEFH/AINEHE 51
HBRAetz A 7—nr )V
SRR ERAFTK RI R
EF B = B

(2 192)

(B2 32: 99-104, 1995)

HPLC (BERAE 70~ 757 1) THEER
%, AVRTATATTATAVINA Y TA T
7944 (CPBA), VAL ETIY—T vt
29 12 X DI SN TWA DS, HPLC HIENT%
Mo, KEREFEUBIZIARMETH), 0
HPLC #ED LML I N T 5. Hifr, BifE%L
SSATLAMBICEZEEREYSY I DI1,25
(OH),D] DRIEI A TOND L) Il o759, L
L, SOHETIIYY I~ DRBE3 FEZH
FROSEREFIIITI V. 2, 2RAT v 73
ZATLEREICIBAEY I Y DRAME SE
DR ERERDRA LN TVEHI TS L7 HIIES
nTWwWiRWwW~, SEbhibiICyI=hTLEB
TN —Truary R - AFH U4
V7ax) — VRRESBEE AV NH, 324
FLD2AT v THREEICLZEY IV DAH
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100 % E #

KRI3DEORERREITo72. SHI{ELNL
25(0H)D #H %= v T, 25(0H)D fIEIZDWVT
Bt L-OTHRET 5.

II. MESLUHEE

1. AEHE

E#EmiL, 25-hydroxyvitamin D; (Duphar Co.,
The Netherlands) * L% / — )V CTEMRK, €=
18,200 mol ™' /-cm™! CIEHIE% L7-

FEFEPUEIE, *H-25-hydroxyvitamin D; (28 Ci/
mmol, Amersham) %, B\ 73l E#IE X CTHI
FHETEAOBRBEKR I O~ 7T 7 H &R
L.7z.

I = J L4l IZIE Varian £ Bond Elut Cyg
=474 (100mg) B LW BondElutNH, X =7
S L (500 mg) %A L7z, HPLC ¥4%(Z Du Pont
#® Zorbax SIL /1 5 L &R L7z,

CPBA |ZH\» 5 DBP (Vitamin D Binding protein)
i, 20 BMEY Y IV DRZFABTHE LT v
t O miE & ER L.

2. A &

) IZHATLKERICEIAEY I Y DCHES

53181 O 43 T A B

MiE 100 w AN K Im 7L}
YV iml 2z, BEEEELOCHBEL, HiEIC04
M-K;HPO, I ml %X, Cx I =H T LT 77
AL, TOCRIZATLIEIHLED2LDAFH
Y5ml, TEr=F)V5Sml, 2% /=) 15
ml, K5ml TaryF4a=rrLizbnrff
HL7. #EOTT7I741%, Kaml, 2%/ —
ViAK@A:1)4ml THREI®EEFEL, TEr=FY
VamlTEY IV DRBWEBE L.

Rz, BFRFM T CEEL-BHES %34
oY rzuuxyy (80:20) 2 mi THEML,
NH, 3=AFA8XT77I74 L7 TONH, I=
ATLEIAFHY oo Xy (50:50) 10
ml, "NF¥H¥r TV 00 x¥y > 80:20)10ml/ T
HoprLHIAVFA4 3=y S L DR L
2. T7T94%, ¥ . Ursaaxy
(70:30) 10 m! TEFEL, ~FH > Tronox

32 % 1 75 (1995)

& > (50:50) 10 m/ T 25(0H)D % L7z, K
12, NFY LT ruaa Xy sy (40:60) 10ml T
ik, ~NFH U rnn s (20:80) 10
m/ T 2425(0H),D & L7z, wiklicy oo
A% 210 ml THEER, ~FHr Ay Tan
J =)V (75 :25) 10mi T 1,25(0H),D % i#Aih L 72,

2) 25(0H)D @ CPBA

NH, I =% J L¥58% D 25(0OH)D & H 5 %
EEJM T CHZBESEM%, =7 /7 =) 500ul il
AR L, REHEHE L7z, 01M=—2NLE ¥ — )b
FR1E I (0.06% ¥ 5 F &4, pH8.6)300 ul (2
FHAEMW D 5 v id 25(OH)D FEHEE 50 pl, °H-
25(OH)D; (15,000 dpm) 50 ul, DBP & (5,000 £
AR 500 Wl FHNZ, 4°C T2 BRG S €7,
ZOD#HDCC(02% TX¥A T ¥, 2% Fva—))
200ul ANz, 4°CTIS4HFEL, 2,000g4°C
TI15 SRE GO L. Boh BB
feifiiky v FL—> 3 »H Y~ % — (RackBeta
1209, Pharmacia t1) THEHl L, 25(OH)D iR % 3K
O,

3) 25(0OH)D @ HPLC ¥58k & D gk

Ciy 3= 7 A4 % HPLC THMEMR LG
57z 25(0H)D B 5% CPBA (2 X DifllE L
TAEE I =T AREEEC X B e 2 L
7. HPLCIE¥ WY Y HEHPLC Y AT 4L, #T
L3 Zorbax SIL, BEMHICIIAFH L 1 4 v T D
I =)V (90 : 10) % {it# 2 ml/min DFEHTHW
7z

. 2

1. 3Z2HSLICL3DENRER
) TEF=ZPMIVBIPCy I=HT4LIZK
5 fiih

%2 *H-25(0H)Ds, *H-24,25(0H),D; B L TF
3H-1,25(0H),D; (10,000 dpm) ZiRML, 7k h=
FILVBIEUFCs I=h Tl xTo
7o, BoNoEORSTRER L, EIEZ K
W7z & I 5, 25(0H)Ds, 24,25(0H),Ds, 1,25(0H),D;
OEYIFEIZZENEN 83.9+1.48%, 85.2+1.39%,
77.4%2.52% (n=10, mean+SD) TH > 7-.

Presented by Medical*Online



HILEICEBEY I D3N

11

100
W Vitamin D3
80
60

40

recovery(%)

20

rrr 11117 17 1771

1 1

100
W 25(0H)Ds
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80
60
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recovery(%)
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T 1T T T ERELOR X 1

1
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Fraction number

Fig. 1 Elution of Vitamin D metabolites from NH;
cartridge.

1
7

3 4

Fraction 1: apply

hexane: dichloromethane=80:20 10 m/
Fraction 2

hexane: dichloromethane=70:30 10 m/
Fraction 3

hexane: dichloromethane=50:50 10 m/
Fraction 4

hexane: dichloromethane=40:60 10 m/
Fraction 5

hexane: dichloromethane=20:80 10 m/
Fraction 6

dichloromethane 10 m/
Fraction 7

hexane: isopropanol =75 : 25 10 ml/

Presented b

B O HEHE B X U 25(0H)D #lE R DiEt 101

100

80

D
o

B/Bo (%)

N
o

1 1 1 ]

1 L | 1
7.8 15.6 31.3 62.5 125 250 500 1000
25(0H)D pg/tube
Fig. 2 Standard curve of 25(OH)D.

2) NH, 3=/ T LK B0 E R

[ 2 IfLi# |2 *H-25(OH)Ds, *H-24,25(0H),D;
X UF3H-1,25(0H),D; (10,000 dpm) & FEAEFRE & 3
YDy EHML, TERPZ MY MBLOCy 3=
BT LI E D%, NH, 3 =74 7 A THEER
LR Z KDz, ¥¥ IV Dy 3360750
% HPLC B X Dl LY, [IERZ KD 7.

¥ % I »D;, 25(0H)D;, 24,25(0H),D; B & U
1,25(OH),D; D HEERIFTH Y, ThEhiEY
7577 a3 yNOMABEDRAIL1.4% LT T
ot (Fig. 1). $72, TOED 25(0H)D;,
24,25(0H),D; $ & U 1,25(0H),Ds [BU{FIL 73.2+
2.45%, 60.0+£2.98% B X U 63.5£3.37% (n=8,
mean+SD) T& o 7-.

2. 25(0OH)D O CPBA |Z & 3 BITE

1) MREHR

25(OH)D #FE 7.8~1,000 pg/tube THRES L 724
BOE LRERIE LN (Fig. 2). &/l
E L ¥ T 20 pg/tube TH o 72

2) HEAMERERB X OWRINEGER

HEiEE 172, 1/4, 18 (CHRLBIE L 724
BOAEMEIRE S E @A EREICH o - (Fig. 3).
RINEGAERTIE, 3 EHOME (11.0,20.0 B &
¥ 32.0 ng/ml) |2 6.67, 13.3 B L U 26.6 ng/ml D
25(OH)D fZHEM A IR L 72 & 25 81.2~130% D
BT LN,

3) FHHMAER

3FEF DM (9.44,202 B L U 43.5ng/ml) 128
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102 % E %

100

® sample-1

®  sample-2

Ao sample-3

25(0H)D ng/ml

1/8 1/4 1/2 1

R
Fig. 3 Dilution test of 25(OH)D.

y=-0.38 +1.03x r=0.953

- -
o n
o o
T 1

@
o
T

25(0OH)D cartridge purification (ng/ml)
& 8
 § T

n
o
T

0 1 1 1 1 1 J
0 20 40 60 80 100 120
25(0OH)D HPLC purification (ng/ml)
Fig. 4 Correlation of 25(OH)D values between cartridge
purification and high performance liquid
chromatography (HPLC) purification.

T 5 FERERMEEZ, FhEh CV=6.05 4.60 B
LU 841% (n=10) THo7/-. FEEIC3EHOM
i (12.2,21.8 BL U 498 ng/ml) 2B 5 HER
B, FhFNCV=6.62,7.18B8 L U7 16.4% (n
=6) ThoT:.

4) ¥ ANMiEH D 25(0H)D REE
FRL64ES5 BICHRMLZEEA110 2D 25
(OH)D BEZ#HEL/E I 5 17.4£6.02 ng/ml
(mean*+SD) T&H o 7:.

32 % 1 5 (1995)

3. 25(0H)D RIE{ED HPLC ¥58 % & DB

1a(OH)D EAFI#% 561 3 #4k 3B & U 1,25(0H),.D
AR S5-6) 7 Wik S5 36 FloMmFIcEs\»
T, HPLC BRE L OB kKO- 25, BiF
A %R L7 (y=—0.38+1.03x r=0.953, Fig.
4).

v. # £

bitbiid, CuI=hFLBLUNH, I =4
FLD 2 ATy THEEEICL S 25(0H)D, 24,25
(OH),D B X U 1,25(0H),D D EFERIZDOWVT
BE L7z, AFHr—Yrooxy k- ~FH
Y=A T —VRIREEEEEH L NH,
IZHSALTOESY I DREME 3 SEDSBE
ZRIFCTHo7.

¥y I ryDRBEOBHEIIBVT, 24,25
(OH),D B & UF 1,25(0H),D (2 [ &R AE > 720
BRI BT A A BHEDRADRE LK E 2R
BHIZ7% 5. 25(0H)D M BEFRLH VD
FEREFIZ BT B MAUEAEDR A — AR IR %
Wk EhTidWnad, €43 D R#EOKE
BERBICBIAMETCIFORENEZOLNS,
FDH, Thovy 3 D AHEOREICIE
HPLC L AEEOBEIFLETHY), I=HT 4L
AW HEEIC BV TS EEDRA 2B b %
T o %,

IZHFALICEBEY IV D RBMEOTHHE
BIZBWT, Cy I =F 5 4l Hollis?, silica I =
71 J L1 Reinhardt”, NH, 2 =4 7 413 Kao” R
McGraw® 5 2%#iEs L TV 5. Hollis?, Reinhardt?,
B X U'Kao” 5 D5 Tlid 25(OH)D & 1,25(0H),D
I3 BETTEETd 5 A1 24,25(0H)D 13, ThZEhD
SEIZRALTWS, T/, McGraw® 5 i3
%3 5E% NH, 3=H T L2AVAFH Y —4
Y 7aIRI — )b (97 :3),(94: 6),(75: 25) DIREBE
WTHEHERL TS5, 3 FEOZLT T2
vavitid, FhFEN 10% i DR HEDR
ABRRD LN TS, —F, bhibhidAFH
v—=ysuuxy yRBEBELTHVT NH, 3
ZATAZEANERBR TR LI2E TS, FRIC
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SZATLAEICEBEY I Y DISHEOSERREE L U 25(0H)D #llE & DG 103

25(OH)D & 24,25(0H),D D BIF i385 155 Z &
MTE, &Iy r70nxry s THETAIE
I2& 9, 24,25(0H),D * +3IZEH 281,25
OHYD 752 2 a vy ~DRAZBLET A EN
T&7, AREEZ, BRI SEOFELT T 7
Ta VB AHEDORAN 14%UTTHY,
BB L TER-BRETHLEEZLN
7o, 7o, REGEERRICBWT, 2EHOfH
FA OB FEEICKE VD, V—F 8]
BBV THFIERELREEHEEERT AL
NTELEEZLNI,

RIZI=H 7 LB TH SN 25(OH)D DHE|
SEREMAL, CPBADIREF 2iTo7cE 25, &/
HIEL » Vi3 20pgitube TH Y, WAEEB L U
WEROMIEEFT) & 3.0 ng/ml T TRETHET
bol:. BHMRE, AL L RMEINGL
BROMEDL RIFCTH o7z,

FT=FIRRLTVZRWVA, ME I mlla
(OH)D HA| % 1ng#@IML72& T 5, 25OH)D #ll
EMEICEBIIR O A o7, T/, 1a(CH)D
B LU 1,25(0H),D ®AHG6 % & T MiERA %
T, HPLC ##E L o RO H
=0953 L RifCchH Y, o ¥ s I v DABHEAD
HHIRON o7,

25(0H)D EFHEEIRH L L EbNL TV S,
SR 6 4 5 B CERIL L 7242 % A 110 % @ 25(0H)D
/B3 17.4£6.02ng/ml (mean£SD) TdH o7z, K
ETOREMIZT NS D HPLC HRE? Oy
(FF19.5£10.0ng/ml, EF36.7+162ng/ml, X
# 20.6+11.3 ng/ml B X & ZF 11.3+4.9 ng/m!
(mean+SD)) & —HT B2 HERTH o 7.

DE, CyI=horneAFHr—y7onoR
Rk ANFH =AY TO8 ) — VRIREER
FHALANH, 3S2h7L8BIIBIFAESY 3
DBLIUESY IV DRFKEI TEOSHEIIR
FThol:. TORBELFIAL ThbhbRIZ
25(OH)D =/ EFEH L, CPBATHIEL/-LZA

BIF RS 5 N, HPLCHBEETORIE/E L
RO RIPBONL. 4%, KEHED
1,25(0OH),D, 24,25(0OH),D IE~DIEH bIRET L
7w,

X ®

D /Vk IE: e MRS 32 DB ORE
EEHZDOWT., ¥4 I 57:407-421, 1983

2) LukiG, HRHEER, BKkICX, WARHEE, #EF
EF, WAET, fi: AfA Vitamin D &40
WEICRIT 2815 (55—# Competitive Protein
Binding Assay 2 & A Ifl% 25-OH-D HlIE DIRET).
HASEEE 57: 12091222, 1981

3) LokrkiG, HRERER), fRKICX, WARHE, LK
[BiL, #EFRTF, M A Vitamin D FHEAR
B AHF%E (5F —# 5 Vitamin D FE A O
R —& A D & O RIEEAIE (BT 2 EEERRTR). B
M558 57: 1223-1238, 1981

4)EFHER, WRSER, HPsAZ, ENE—, AH
fo, ZRNEE, i FHEY Y I 2 D(1,25-
Dihydroxyvitamin D) DRI D #K—F I+ Lt
T =T v AEEPLIC. €Y IV 60: 359-
370, 1986

5) Hollis BW: Assay of circulating 1,25-dihydroxy-
vitamin D involving a novel single-cartridge
extraction and purification procedure. Clin Chem 32:
2060-2063, 1986

6) Watanabe Y, Kubota T, Suzumura E, Suzuki T,
Yonezawa M, Ishigami T, et al: 1,25-Dihydroxy-
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gland receptor and non-high performance liquid
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25-hydroxy- and 1,25-dihyroxyvitamin D from a
single sample by dual-cartridge extraction. Clin Chem
30: 56-61, 1984

8) McGraw CA, Hug G: Simultaneous measurement of
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Summary

Extraction and Purification of the Three Major Vitamin D Metabolites Using C,;
and NH, Cartridges and Measurement of 25-Hydroxyvitamin D

Katsumi NaTsuME, Eri Suzumura, Tomoko Suzuki and Yukihiko WATANABE

SRL, Inc.

In this study, the three major vitamin D metabolites:
25-hydroxyvitamin D [25(OH)D], 24,25-dihydroxy-
vitamin D [24,25(0OH),D], 1,25-dihydroxyvitamin D
[1,25(0OH),D] were clearly separated using a NH,
cartridge after acetonitrile and C,s cartridge extraction.
In the NH; cartridge purification procedure, 25(OH)D
was eluted with hexane/dichloromethane (50 : 50),
24,25(0OH),D was eluted with hexane/dichloro-
methane (20 : 80) and 1,25(OH),D was eluted with
hexane/isopropanol (75 : 25). Contamination of each
fraction with two other metabolites were less than
1.4%. Recoveries of added *H-25(OH)D, *H-24,25-
(OH),D and *H-1,25(OH),D were 73.2£2.45%, 60.0
+2.98% and 63.5+£3.37%, respectively.

Using the 25(OH)D fraction after the NH, cartridge
procedure, we measured 25(OH)D using a competi-

tive protein binding assay. The intra- (n=10) and
interassay (n=28) coefficients of variation were 4.60—
8.41% and 6.62-16.4%, respectively. Analytical
recovery of added 25(OH)D was in the range of 81.2—
130%. The 25(OH)D values were 17.41+6.02 ng/ml/
(mean=*SD) in serum from 110 healthy volunteer
collected in May. The correlation of 25(OH)D values
was good between cartridge purification and high
performance liquid chromatography (HPLC) purifica-
tion. (y=—0.38+1.03x, r=0.953, n=36)

This purification using a simple cartridge procedure
was suitable for the measurement of 25(OH)D, and
preferable to the time-consuming HPLC purification.

Key words: Vitamin D metabolites, NH, cartridge
purification.
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