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A method for the analysis of bile alcohols and hydroxycholesterols as intermediates in mono-
hydroxyl bile acid biosynthesis has been developed by gas chromatography/mass spectrometry
(GC/MS) with selected ion monitoring in a high-resolution mode. The linearity of the calibra-
tion curves for the bile alcohols, hydroxycholesterol and bile acids ranged from 10~ 250 pmol
(r >0.999), and the detection limits were 50 ~ 100 fmol (S/N=2~6). The recoveries of the
bile alcohols, hydroxycholesterol and bile acids from the rat liver mitochondrial fraction ranged
over 97.9~111%, respectively, of the added amounts of their standard samples. The present
method was made available for the determination of bile alcohols, hydroxycholesterol and relat-
ed monohydroxy bile acids in incubation mixtures after only a simple extraction procedure
using a solid-phase extraction cartridge.

Keywords : GC/MS; monohydroxy bile acid; bile alcohol; hydroxycholesterol ; biosynthesis of
bile acid.
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LB RHEIMTRIGAS, £/ FoFx JBHEEICS L Cidd
LRI EEHLMILELY, LdoT, £/ Fu
FUBEHBOARIE, B-BILEZEHAET 25-KBILK
JE'9 (25-hydroxylase pathway) @ & 5 ZEIREEE, @5\
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Fig. 1 25-Hydroxylase pathway in bile acid biosynthesis
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Fig. 2 Standard compounds expected as intermedi- 3L A7 O- I RUETEBRODREFRFORE

ates in the biosynthesis of monohydroxy bile acids GC/MS IZBIIAEF7VNI—N, EFOF AL AT
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SIMBIZIZBITAE=ZY — 4 F VI IS RFFEER %
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v24-F ¥ (6a) HIZ 3625-Jk FOF ¥ O L R b5 (M= n x90) PIEREEELZA A yDPEASH. T/,
v24-F >~ (6b) Ti, Y NVZ—FNVHEE~ERTS GCIIBWTHRENHOBEE LRSS, BRioHER
B2, VKR VEOL ) —ViLH#ETL, B—E— 278 DEFBAFTVEZE I —A X ETHSIMBEICE D 58
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TWGC/MSIZE W L7z, TR, 1), 20 Tii, FRHOWTERSOEMEA A+~ &L OTEFEH A SBREMOER
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Table 1 GC/mass spectrometric data of the TMS ether derivatives of standard bile acids and their expected biosyn-
thetic intermediates

Bile acids, bile alcohols
and hydroxycholesterols

Fragment ions (m/ z)

" .
RRT Monitor ion (m/2) (Relative intensity, %)

3a-hydroxy-5-cholan-24-oic acid (1a) 1.00” 372.3028 215(93.8), 357(29.9), 372(100), 447(6.24), 462(1.52)
3a-hydroxy-5f-cholestane (2a) 0.92 370.3600 215(36.3), 355(36.7), 370(100), 445(2.21), 460(1.80)
3a,24-dihydroxy-5B-cholestane (3a) 1.20 415.3396 145(100), 415(58.1), 325(41.2), 505(6.12), 533(0.21)
3a,25-dihydroxy-58-cholestane (4a) 1.21 131.0892 131(100), 215(4.32), 533(1.23)
3a,26-dihydroxy-5f-cholestane (5a) 1.28 458.3944 215(77.6), 257(41.9), 443(24.9), 458(100), 533(1.82)
30,25-dihydroxy-5B-cholestane-24-one (6a) 1.34 131.0892 131(100), 159(1.65), 257(0.91), 457(0.41), 547(0.21)
30,24,25-trihydroxy-5f-cholestane (7a) 1.45 131.0892 131(100), 325(1.41), 415(1.32), 621(0.31)
3@,25,26-trihydroxy-5B-cholestane (8a) 1.46 533.4210 257(12.5), 353(30.5), 443(15.6), 533(100), 621 (4.62)
3B-hydroxy-5-cholen-24-oic acid (ib) 1.00” 331.2630 129(100), 331(83.1), 370(46.0), 445(8.1), 460(22.1)
3B,24-dihydroxy-cholest-5-ene (3b) 1.21 413.3240 129(48.7), 145(100), 413(66.2), 531(3.21), 546(5.12)
3B,25-dihydroxy-cholest-5-ene (4b) 1.22 131.0892 131(100), 271(15.8), 456(8.01), 532(1.3), 546(3.9)
3B,26-dihydroxy-cholest-5-ene (5b) 1.28 456.3788 129(100), 417(74.0), 456(71.0), 531(11.0), 546(28.8)
3B,25-dihydroxy-cholest-3-ene-24-one (6b) 1.85 131.0892 131(100), 159(1.80), 545(0.52)

38,24, 25-trihydroxy-cholest-5-ene (7b) 1.44 131.0892 131(100), 413(1.01), 619(0.51)

36,25, 26-trihydroxy-cholest-5-ene (8b) 1.46 531.4053 129(28.6), 219(37.0), 441(17.1), 531(100), 619(5.71)

* Relative retention time. a) Retention time is 15.95 min. b) Retention time is 17.12 min.
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Fig. 3 Selected ion chromatograms of the reference
compounds as the TMS derivatives

la: 3a-hydroxy-5B-cholan-24-oic acid ; 2a: Sa-hydroxy-
5B-cholestane; 3a: 3a,24-dihydroxy-58-cholestane ; 4a:
3a,25-dihydroxy-5B-cholestane ; 5a: 3,26-dihydroxy-
5B-cholestane ; 6a: 3,25-dihydroxy-58-cholestane-24-
one; 7a: 3¢,24,25-trihydroxy-5f-cholestane; 8a:
30,25,26-trihydroxy-56-cholestane ; 1b: 38-hydroxy-5-
cholen-24-oic acid; 3b: 3,24-dihydroxy-cholest-5-ene ;
4b: 3B,25-dihydroxy-cholest-5-ene; 5b: 3f,26-dihy-
droxy-cholest-5-ene; 6b: 3f,25-dihydroxy-cholest-5-
ene-24-one; 7b: 3,24,25-trihydroxy-cholest-5-ene ; 8b:
3B,25,26-trihydroxy-cholest-5-ene; I.S.: internal stan-
dard (38,24-dihydroxy-5-cholene)

ESH (r>0.999) ZRL7-.
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3a-hydroxy-5f-cholan-24-oic acid and it's biosynthetic
intermediates (a), and 3f-hydroxy-5-cholen-24-oic acid
and it's biosynthetic intermediates (b) from rat liver
mitochondrial fraction after addition of reference
compounds

Peak identities are the same as in Fig. 3.
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Fig. 5 High resolution selected ion chromatograms
of 3a-hydroxy-58-cholan-24-oic acid and it’s biosyn-
thetic intermediates (a), and 3B-hydroxy-5-cholen-24-
oic acid and it's biosynthetic intermediates (b) from
rat liver mitochondrial fraction after addition of refer-
ence compounds

Peak identities are the same as in Fig. 3.
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— VRO EREBEHED GC/MS 12 & 2 —HAGMEOHRELTo /2. FEFEAERE M) AF LY LT —
TNBEREE Lk, SOFRERAAVE=SY V7 (SIM) HEIZX VS ETo 2. Boh7-RERIT
Wb 10~ 250 pmol OHIFH T RIFAEMIEE R L. BRHEERIZ 50~ 100 fmol Th - 7-. HAHREAM
M EEZ AV LHABROATEREROYBEY — 7 3RO LN LD o7, Ko EREEEARHE D L
RRAERVCIBHROGHEE LTEATETHL ZEHONE 2o 7.
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