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Summary

The analysis of conjugated 25-hydroxyvitamin D [25(OH)D] and its free form, the major
metabolite of vitamin D in human plasma, has been developed.

First, a convenient and reliable determination method of 25(OH)D; using a non-radioactive
internal standard (IS) and reversed-phase UVHPLC was developed. Next, its sulfate
[25(OH)D;3S] in human plasma was isolated and identified by comparison with an authentic
sample, whose existence had been reported with some ambiguity. The quantitative determination
method of the sulfate was also developed using reversed-phase UVHPLC, which does not require
solvolysis and a radioactive compound as an IS. These methods were applied to the determination
of both compounds in plasma from healthy subjects and from patients with chronic renal failure.
The study shows that nearly equal amounts of both compounds were detected in the former
plasma, but the free form was predominant in the latter one. 25(OH)D; (D) 3- and 25-
monoglucuronides (G) were synthesized from the corresponding 25-hydroxyprovitamin D or its
derivatives using the Koenigs-Knorr reaction followed by a photochemical reaction, thermal
isomerization and then alkali hydrolysis. The compounds were applied to the separation and
characterization of 25(OH)D-monoglucuronides, biliary metabolites obtained from rats dosed with
25(OH)D per os, as an authentic sample. Both 25(OH)D-3G and -25G were identified by
comparison of their chromatographic behavior with the authentic samples during HPLC or
LChatmospheric pressure chemical ionization-MS. It is interesting that the glucuronidation
occurred not only at the 3-position but also at the highly hindered 25-position of the secosteroid,
that is, the ferz-hydroxy group.
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ZF) OFEEFHEINTHSH00, TORZEIRERESICESCHMENIESTHY, REER &
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Fig. 1. Structures of 25(CH)D and Its Conjugates
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RHRERYHE (S) & LTHHRAEEFER LTS S OPIEERHPLCICL 2 D THD, V—F
UAMHZIZAE U SIRABTIIAL. —F, Axelson({325(0OH)D, 3-sulfate [25(0OH)D,3S] A¥25(OH)D, & |
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B ER I REFIERE (>0.995) 2R L, TOME OBFRE HEMEEREZ R.S.D.)=7.5%] b BIF/
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7c& T A, 25(0ND3SIcxfitcd A E— 7wl nic. E— 7 DR EIRHPLCIZ X 540 Wi%, UV
BRLFHREHPLC, DOs-cis-diene HfiE & BIRMICKIET 5 7 L T N)LAL iR L 4-[4-(6-methoxy-2-
benzoxazolyl)phenyl]-1,2,4-triazoline-3,5-dione (MBOTAD) T & % k(L RIEHE OB HHPLCKR U
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UEDE STk bEPIZEH 1T H25(OHD3ISOFEAEVHASNEL - Ic I EEBEA T, TOEREK
A% L7z, m5E (0.5 ml) IS & L T 25-hydroxy-7-dehydrocholesterol [25(OH)proD;] 3S MBOTAD £
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#BR, E-7R30Th b mEPHEREMHIC I ABEEZITH ST, ORELHRELBL LD TH-
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LOD, BUHBLRLBEDZNTIIY VT x — MR & Correlation between Concentration of

_ e S, . 25(0H)D, and 25(0H)D,3S in Plasma
D HILEETT LODEC, BNl ﬁj%}\l/ﬁ)’k bRAT from Heaslthy ‘Subjects S(O) and from
(Fig- 2). D& 3 I1X25(OH)D,3S &5k & DRAE % dHED  Patients with Chronic Renal Failure (@)
RANIZDORSEXNHTTH Y, ZOIERVELERPLEINTHAERRBYOLEBHIEHRL LD

B FHERAITARICIE S s,

8. 25-t FuodVvEFIUDE) NI 0= FOSRELEKLRTII~DOIEH

EETN o BIRESEDRBYOFEENTEINSICE 7. LA LIhcOHEDEIE, B
AR ON TN I R ED SBEEKE MK BROMEMIEPIE S DDOTHS. £2T, &
KAICB BDY VY o= FOFEEH SN E U, MHEERTT 3 S5 2185 & UTRIR2S(OH)D
DTN o rEEEE [25(0H)D;-3G, -25G; 25(0H)D,-3G, -25G] #t4M % S L (Fig. 1), R T
2S(OHNDEEWEAS S 5 v MBHFPICH T B25(OHDCERE L.

RO BRUEOSRE T~ I DR, 25(0H)proD; X i3 # (D3-acetate2-methyl (2,3,4-tri-O-acetyl-a.-D-
glucopyranosyljuronate bromide}z {r*Ag,CO, % fH | » 5 Koenigs-Knorr 7 1< £ L 3-glucuronide acetate methyl
ester (G') Xi325G'~#H &, &~ ZHHHE, BERARISICLIDEB~OER, MKIBRIGIZA L,
B# & 95 250HD;-3GX2-256% &k L7z, —7F, 25(0H)D,G D 4 5% i {2 25(0H)proD, i 25-
tetrahydropyranyl ether X {2 3-acetate 3368 & L, Koenigs-KnomfJ&iz k3 7V o =F— 33 o, B,
BREACRIS, MKRFPBRIGICIERST U, BRIET Z25(0H)D,-3GRI-25CE S L 7.

RNT, ThoER%iEEel, v MEHF2S(OHDCORFEIT -7, £F, 25(OH)DER K
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B, FESEFUVEREHPLCIIA Uic & 2 A25(0HD;-3GR U-25GICt it d 5 E— 7 ki ahie.
#E—7 DOREIR, HPLCAEIC LD & oIS, photodiode amay UV HHPLC, MBOTADIZ K 3
AL IS0 He i H HPLC K Uf -glucuronidasesk SR [ D = VEIO R Ic Tz, F 7=
25OHD AR EHEA S 5 v MEH ZFERICAE L, 25(0H)D,-3GRITF-25GIZx it d % HPLCOD 43 BUE 4
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BT S RE — A4 v (MeNH]Y, m/z: 620) BB EN:. £ I TERDI NI o= FEHEEAA Y
B LC/APCI-MSIZ, F 7o X F VT AT IULE, EA 4 VELC/APCIMSIZHLc& 2 A, WEFhd
HIETBE—IpBBENT. ZDLHICLCMSII L ARERMEE TRETH D ZOHE RIS »
PR AEPY A

EZATSOHDDIND AL ST, MARBEOKRKEZ V2D SPKBEAL SNV I/D=F—v g v
DEIBIEPHEILID, X704 FOIPKBENDZTHREEBLA5NhBH0TI3NL, FH
INBHRTHA.

4. RRRUEXR

SIS LU 725(OH)DR U 25(ON)D3SDERILIL, FEBSTHRISE AV, BFIRRERIGE#DT,
REREICHL, HEAREERICENILOTHS. o, SEERE OBICK 2 HEENIMY
T, T RELHERKICERYTSH S 25(0HD;38, 25(ONDGE &~ £ +IMsE, 5 v MIEH & D BEk,
RIE L. THiTHD, LOMSHDOETIHRICEBRY T LERA THE I 2P ohELIN, K
SFHEIZEDE MEBERFOS NI 0= FEIED, RAEINTOILEAREUDRBYNE QLR
ERTTHTRPIND I EXHRFINS.
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EHFRE, €X2I2D (D) R#Y, BFeENERBERYO &V HECEEEOROAIVELH
RL, BKZHCHFS T LE2RBOENE LTI, £7, & MIERICEIT2D:DERH
BTH525- L FaF ¥R ID; (25(0H)Ds) OUVERIHHPLCIC & 2 EBIL#HELL 1z, KT
BREZHEBELLTE MfEHR25(OH)D3- V7 2 — b OEEZFLHE L, S 5ICUVKRIEHPLC
EBEREZRAELL, ThOoERER, WEEYRHE U OHERHEME %2, HPLCE L THAK
DROEHERZERLTEY, YV T7 21— FORBERELFEDL VR Y, ERECHUEESE
RUGEHICBhE HDOTHS, MELLFRICLVBEALEBEEA2BEMPFERICH T 2 TWARH
BOHBEZERDLLE IS, BETIEEBVELVRELZTILEORKRD ZMAVE LI, KW
T, KBFDE/ VI u=F (G AWEOHRE LLBEFRARLERTH %25 (0H)D-3G, -25GEt
AEEER LI, b BB E LT25(0H)DREEE S S 5 v MBEHHIC25(OH) D3GOAL 5T
SHMAKBENDHEERTHE25CHHFERET S L 2L L L, RIIOKE, LC/MSHiZ DL
BUVOSIICERRI L EHLLE L,
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