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Mass spectrometry-based quantitative analysis and biomarker discovery using metabolomics approach represent
one of the major platforms in clinical fields including for the prognosis or diagnosis, assessment of severity and response
to therapy in a number of clinical disease states as well as therapeutic drug monitoring (TDM) . This review first summa-
rizes our mass spectrometry-based research strategy and some results on relationship between cysteinyl leukotriene (cys-
LT), thromboxane (TX), 12-hydroxyeicosatetraenoic acid (12-HETE) and other metabolites of arachidonic acid and
diseases such as atopic dermatitis, rheumatoid arthritis and diabetes mellitus. For the purpose of evaluating the role of
these metabolites of arachidonic acid in disease status, we have developed sensitive determination methods with simple
solid-phase extraction and applied in clinical settings. In addition to these endogenous compounds, using mass spectro-
metry, we have developed actually applicable quantitative methods for TDM. Representative example was a method of
TDM for sirolimus, one of the immunosuppressant agents for a recipient of organ transplant, which requires rigorous
monitoring of blood level. As we recognized great potential in mass spectrometry during these researches, we have
become interested in metabolomics as the non-targeted analysis of metabolites. Now, established strategy for the
metabolomics investigation applies to samples from cells, animals and humans to separate groups based on altered pat-
terns of metabolites in biological fluids and to identify metabolites as potential biomarkers discriminating groups. We
would be honored if our research using mass spectrometry would contribute to provide useful information in the field of
medical pharmacy.
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1. FL&HIC
ko< b7 57 4 —/E&EpHEt (LC/MS)

HAT — REEYEIZDWTIX, Leukotriene E,
(LTE,), 11-dehydrothromboxane B, (11-dehydro

i, FOENLBESNAENS, KT Lamn
SRTFR-FNIE, #EhLzORHYO M
%, EMR OB S THEIRMT - EH O EFICH
WTHEEETETZOERESZHEL TNWS, 1Y
EESWIINSEDD B, invivo H D W in vitro
WBWTHEL SN MEO RG> DR H
YOEENMITIEEZBEL, ZOTEEMNMITIEE R
WTABETEEDE S B E OEEZIHSNCT 2
FIETHIEZIT> TE . FIT—HDOTY T7F R R

WAL R ZE R ERBE R EM AR D AR IERE ST
(T980-8578 e i H B KT EFHLE 6-3)

e-mail: nasuzuki@m.tohoku.ac.jp

ARERFUNE, SRR 22 FF R H AR E SRR E (&
) OZEZELSLTRHRIBLAEDBDTH 5.

TXB,), 12-hydroxyeicosatetraenoic acid (12-HETE),
BT 7% B2 Ar— NEEYE O FRFE &%
IRE, HABLEYOEBNMBITEZHBEL, I
5DEEYDIREICHBIT L EADERE LEEBNED
Z) T OERAECDODWTHSMNILTER., £
2, 7IOFRUBAAT— REEME DX S 7sNE
PEAETRIEEYEITINA, REMSIFIS O AR E
OEYOFHIMHPIREREEZRFEL, ERICHBIT
% therapeutic drug monitoring (TDM) % AJRE& L
. THIGEFER, AYROIV AICLDEROR
HAZWr - FREFHIIC DWW TOMEZEMRL TW5,
RIFH T, 05 OHFED R OBEEIZ DN THE
N9 %,



1306

Vol. 131 (2011)

2. LTE, DEEMBEITEDRR & RREE DEE
RN TREA XN /= cysteinyl LT @ 5-URF 24
F—BIBTEERFRB#Y TH 2 LTE, DIRE
BTS2 L1, MMETHRARIERZRET S
cysteinyl LT OHREMEAO L TEHEETH 50, WE,
LTE, MU AR E TH 0 DO EL B MME
D728 % DHEIETFH BRI BEE & SN 575 E K
THo/=.9 ZTITEESIE, LTE, Ok MNRYEHE
BEBENMNDOBREICEET 2 FIEEHHICHE
L, DOWTHEEANIBIZHMEHZHSNITL
2.0 IS ICARmITE R REmIT N SR L, [UE
Y REE, 7 N —MEEREHE, BEEEY v
R FEREFITBIF D LTE, OPEM T & & R R
i, FAEAEOBEEMEIZDOVWTHSNILTE
Fo FORRITY BE—EEERITDNTIE, 7R
BB — N —DFEELIRW T &NV LR
LR TV, LTE, PRl &N Y b — 5 g %
BETHEL TWDEZE2H5MICL (Fig. 1),
K 72T D ITUHEIL R ERE R D BB 1T WD IR B~ &
LBz EERWHL (Fig. 2), HEEHEOA RN
ERTZENTER.?

3. 11-dehydroTXB, D EEMBITE DR LFF
BE L DRgE
TIFRUBOIOFF I F—ERBYHTH
% TXA, DR ZELBY 11-dehydroTXB, [T D W
TIE, TERMEMESATULERRAE & BB LETH
LZHAOARNT T T 4 —/ER&SWEHZ X D HEIE

(A)
300 -
Patient A

250 A
™
g 200 Patient B
3
S
g 1509  patient C
&
R
B 100+
= .

Patient D
50- O——o0
T T
0
Before After

Treatment

PTONTWA, 1719 R 78 ARG 5 HE T
ERMATRERFIEZHHICHIEL, LTE, KFERIC
SUE i S & ORI AR S N T Wz TXA, DR
ATUEZBA S MIT U, AHIE L DK IS~ O FThE
H2RL .10

4. 12-HETE QO EEMBITEORRE L AFEM
KO EE mELE D&

TIFRBO 12-URFITF—ERBHTH
% 12-HETE @ LC/MS 1T & % /& J8 I o 72 2 i 4
L7ziEA, 12(S)-HETE & U 12(R)-HETE O}

p < 0.005
4007 ° '
N.S.
2 300 @)
g
@
8 p<0.05
Q
& 200
g ( gj
E
S 0]
g el
100 + _d)_
& o
0 T T T
Healthy Others Atopic dermatitis
n=17) m=5) n=42)

Dermatosis

Fig. 1. Urinary LTE, Levels in Healthy Volunteers and Pa-
tients with Dermatosis
Horizontal bars indicate mean values. N.S.: Not significant.
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Fig. 2. Effects of Treatments on Urinary LTE4 Levels (A) and Cutaneous Condition (B) in Patients with Atopic Dermatitis
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Fig. 3. Plasma (A) and Urinary (B) 12-HETE Levels in Healthy Volunteers and Patients with Diabetes Mellitus

Horizontal bars indicate mean values. N.S.: Not significant. N.S.: Not Detected.
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