©
2011 2013

Metabolite profiling of biological steroids in pathological tissue specimen
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We have developed a highly sensitive and specific method for the analysis of stero
id profiles in biological samples including pathological tissue specimens. After the addition of deuterium
-labeled internal standards, biological samples were saponified with IN ethanolic KOH, extracted with n-he
xane followed by n-hexane:ethylacetate (1:1), and derivatized into picolinyl esters before analysis by hig
h performance liquid chromatography-positive electrospray ionization-tandem mass spectrometry (HPLC-PESI-M
S/MS). Cholesterol related sterols, oxysterols, adrenal steroids and neurosteroids were quantified simulta
neously. The effects of formaldehyde fixation and Mayer"s hematoxylin staining on the steroid analysis of
pathological tissue specimen were examined. These procedures did not affect significantly the results of t

he present analysis.
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Picolinyl Ester Derivatives m/z CE RRT

Dehydroepiandrosterone 457 - 416 12 0.24

Androsterone 459 - 418 12 0.26

Epiandrosterone 459 - 418 12 0.27

Etiocholanolone 459 - 418 12 0.28

7-Ketodehydroepiandrosterone 471 - 430 12 0.10

Pregnenolone 485 - 444 12 0.35

Epitetrahydroprogesterone 487 - 446 12 0.36

Allotetrahydroprogesterone 487 - 446 12 0.37

Epiallotetrahydroprogesterone 487 - 446 12 0.38

Tetrahydroprogesterone 528 - 146 24 0.38

7a-Hydroxydehydroepiandrosterone 537 - 146 22 0.14

7B-Hydroxydehydroepiandrosterone 537 - 146 22 0.14

Zymosterol 553 -» 512 12 0.85

Desmosterol 553 » 512 12 0.86

7-Dehydrocholesterol 553 > 512 12 0.89

8-Dehydrocholesterol 553 - 512 12 0.90

Lathosterol 555 -» 514 15 0.97

8-Lathosterol 555 - 514 15 0.98

Cholesterol 555 -» 514 15 1.00
Coprostanol 557 - 516 14 1.04
Cholestanol 557 > 516 14 1.08

Allotetrahydrodeoxycorticosterone 567 - 444 27 0.32

Tetrahydrodeoxycorticosterone 567 - 444 27 0.34

248S,25-Epoxycholesterol 569 - 528 12 0.62

7-Ketocholesterol 569 - 528 12 0.68

Campesterol 569 - 528 12 1.08

5p,6B-Epoxycholestanol 571 - 530 14 0.76

571 - 530 14 0.77

5a.,60-Epoxycholestanol




4,4’-Dimethyl-5a-cholesta-8(9),24-dien-3
peol 581 - 540 14 0.97
Sitosterol 583 > 542 14 1.18
Sitostanol 585 - 544 14 1.30
Lanosterol 595 - 554 12 1.00
Dihydrolanosterol 597 - 556 15 1.20
7B-Hydroxycholesterol 635 - 146 22 0.71
7a-Hydroxycholesterol 635 - 146 22 0.72
4B-Hydroxycholesterol 635 - 146 22 0.82
22R-Hydroxycholesterol 635 » 512 22 0.64
24R-Hydroxycholesterol 635 » 512 22 0.66
24S-Hydroxycholesterol 635 - 512 22 0.66
25-Hydroxycholesterol 635 - 512 22 0.67
27-Hydroxycholesterol 635 - 512 22 0.69
5B-Cholestane-3a.,7a-diol 637 > 514 22 0.73
ChoIestan-SB,Sa,GB-triol' 653 > 146 28 0.71
7a,27-Dihydroxycholesterol 756 - 510 20 0.57
5B-Cholestane-3a,7a.,120-triol 758 > 635 28 0.57
5B-Cholestane-3a,7a,120,25-tetrol 879 - 756 20 0.40
CE Collision Energy (V)
RRT relative retention time
retention time 1.00
@
0.75 mL
2:1 Imk  n- x 1
ImL  n- (1:1)x 2
1mL x 1
mono-, di-, tri-hydroxycholesterol
n-
(1:1)x
90Y%

dehydroepiandrosterone

(DHEA)  tetrahydroprogesterone (THP)

(7a-DHEA ) n-
(1:1)x
n -
(1:1)x 90%
®
1
17 17
17
*

Korematsu S, Uchiyama S, Honda A,
Izumi T. A new cholesterol
biosyhthesis and absorption disorder
with epilepsy, hypogonadism and
cerebro-cerebello-bulbar
degeneration. Pediatr. Neurol.
2014;50:601-604.
DOI:10.1016/j -pediatrneurol .2014.01
.050.
Ikegami T, Honda A, Miyazaki T,
Kohjima M, Nakamuta M, Matsuzaki Y.
Increased serum oxysterol
concentrations in patients with
chronic hepatitis C virus infection.
Biochem. Biophys. Res. Commun.
2014;446:736-740.
DO1:10.1016/] .bbrc.2014.01.176.
Sugizaki T, Watanabe M, Horai VY,
Kaneko-lwasaki N, Arita E, Miyazaki T,
Morimoto K, Honda A, Irie J, Itoh H.
The Niemann-Pick C1 Like 1 (NPC1L1)
inhibitor Ezetimibe improves
metabolic disease via decreased Liver
X Receptor (LXR) activity in liver of
obese male mice. Endocrinology
2014 [Epub ahead of print]
Sekiya M, Yamamuro D, Ohshiro T, Honda
A, Takahashi M, Kumagai M, Sakai K,
Nagashima S, Tomoda H, lgarashi M,
Okazaki H, Yagyu H, Osuga JI,
Ishibashi S. Absence of Ncehl augments
25-hydroxycholesterol-induced ER
stress and apoptosis in macrophages.
J. Lipid Res. 2014 [Epub ahead
of print]
Honda A, lkegami T, Nakamuta M,
Miyazaki T, Iwamoto J, Hirayama T,
Saito Y, Takikawa H, Imawari M,
Matsuzaki Y. Anticholestatic effects
of bezafibrate in patients with
primary biliary cirrhosis treated
with ursodeoxycholic acid.
Hepatology 2013;57:1931-1941.
DO1:10.1002/hep.26018.
Iwamoto J, Saito Y, Honda A, Miyazaki
T, lkegami T, Matsuzaki Y. Bile acid
malabsorption deactivates pregnane X
receptor in patients with Crohn’ s
disease. Inflamm. Bowel Dis.
2013;19:1278-1284.
DO1:10.1097/MIB.0b013e318281f423.
Shang Q, Guo GL, Honda A, Saumoy M,
Salen G, Xu G. FGF15/19 protein levels
in the portal blood do not reflect
changes in the ileal FGF15/19 or
hepatic CYP7A1 mRNA levels.
J. Lipid Res. 2013;54:2606-2614.




DO1:10.1097/MIB.0b013e318281F423.
Endo-Umeda K, Yasuda K, Sugita K,
Honda A, Ohta M, Ishikawa M, Hashimoto
Y, Sakaki T, Makishima M.
7-Dehydrocholesterol metabolites
produced by sterol 27-hydroxylase
(CYP27A1) modulate liver X receptor
activity. J. Steroid Biochem.
Mol. Biol. 2013;140:7-16.
DO1:10.1016/] - jsbmb.2013.11.010.
Ikegami T, Hyogo H, Honda A, Miyazaki
T, Tokushige K, Hashimoto E, Inui K,
Matsuzaki Y, Tazuma S. Increased serum
liver X receptor ligand oxysterols in
patients with non-alcoholic fatty
liver disease. J.
Gastroenterol. 2012;47:1257-1266.
DO1:10.1007/s00535-012-0585-0.

c
21
10/10, 2013.
(CHOL) .13
6/29, 2013.
\ , . NAFLD
16
10/10, 2012.
20
10/10, 2012.
12
6/23 2012.

Honda A, lkegami T, Miyazaki T,
Nakamuta M, Takikawa H, Matsuzaki Y.
Combination therapy of primary biliary
cirrhosis with ursodeoxycholic acid
and a dual PPARa /PXR agonist,
bezafibrate. 22 International
Bile Acid Meeting (Falk Symposium),
Vienna, Austria. 6/14-15, 2012.
Ikegami T, Honda A, Miyazaki T,
Matsuzaki Y, Hyogo H, Tazuma S,
Tokushige K, Hashimoto E, Inui K.
Increased serum liver X receptor
ligand oxysterols in patients with
non-alcoholic fatty liver disease.

22 International Bile Acid Meeting
(Falk Symposium), Vienna, Austria.
6/14-15, 2012.

o

@

®

HONDA, Akira

10468639

MIYAZAKI, Teruo

60532687

YAMASHITA, Kouwa

80382670



