LC/MSZEER{ELT=[E

*
~ &
sBdS

-
HHA

1

I KRED) =2V IRIILF—ME L F—

BER =




EELERPFFZETDOMSD
BiZimE

s XIEEYDEERTE
« SR

o FRREERIE

« B

« ERIRBAZE




LC/MSIC WA ELENE

o LCOOEHRERNZ
o MSOELFEENEE:
e LC/MSEL T A &R D AN




LC/MSIZs@E L1 A 1kE

« RTL—AF21LiE
ESI (Electrospray lonization)

APCI (Atmospheric Pressure Chemical
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TDC
Taylor cone formation and the electrochemical processese of ESI




needle tip

Electrospray from a nanoESI capillary. The jet emitted from the Taylor cone is
clearly visible and separate from the region of rapid expansion into a plume of
microdroplets. By courtesy of New Objective, Woburn, MA.
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LC/MSIZaE L F=MS

o PUEMBE! (Quadrupole) MS
o FITHEERIZE (Time of Flight) TOFMS
o 1A 2TV TE (lon Trap) MS
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o WFHHPLC
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A: Clozapine, B: Fluperapine, C: 7-hydroxy-Fluperapine
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GTN
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Selected ion recordings of (A) GTN and (B) GDNs in extract obtained from beagle dog plasma.
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Plasma levels (ng/ml)
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Untreated reated with 0.4% NaQOH Heated with 0.1% TFA
(Peptide I) room temperature, 5 min  |[100°C, 30 min
T, o
j00 I 2588d0(n) | o i 100- 2592.28 (3)
£ ate || & & |
3 8 8
= = =
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B 5 B !
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MALDI-TOF MS of radioactive peptide I from hDPD inactivated by [M*C]BVU in the presence of NADPH, The
peptide (A) was treated with NaOH (B) and TFA (C) under the conditions as shown in the figure,

(T.Watabe and K.Ogura; J.Mass Spectrom. Soc. Jpn. 50 155 (2002))
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(0.1% TFA)
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m'z 2574.42

+ Hz20 (0.1% TFA)
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Very stable Stable

(T.Watabe and K.Ogura; J.Mass Spectrom. Soc. Jpn. 50 155 (2002))
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\ﬂ/\ 1)50mM Me;N-HC|
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MALDI Mass Spectra of Hb-compound B Complex
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HPLC Chromatogram of Tryptic Peptides of Hb-compound B
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Scan ES+
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ESI Mass Spectrum of a HPLC fraction at 17.6-18.1 min.
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1 7 1 7

a1-B : B-Val-Leu-Ser-Pro-Ala-Asp-Lys or Val-Leu-Ser-Pro-Ala-Asp-Lys-B
8 G 16
a2-B : Thr-Asn-Val-Lys-Ala-Ala-Trp-Gly-Lys-B 16
or Thr-Asn-Val-Lys(-B)-Ala-Ala-Trp-Gly-Lys
41 56
a3-B : Thr-Tyr-Phe-Pro-His-Phe-Asp-Leu-Ser-His-Gly-Ser-Ala-GIn-Val-Lys-B
69 72 80
a4-B : Ala-Val-Ala-His(-B)-Val-Asp-Asp-Met-Pro-Asn-Ala-Leu
100
a5-B : Lue-Leu-Ser-His-Cys-Leu-Leu-Val-Thr-Leu-Ala-Ala-His-Leu- 122
Pro-Ala-Glu-Phe-Thr-Pro-Ala-Val-His-B
123 127
a6-B : Ala-Ser-Leu-Asp-Lys-B
1 8 1 8
p1-B : B-Val-His-Leu-Thr-Pro-Glu-Glu-Lys or Val-His-Leu-Thr-Pro-Glu-Glu-Lys-B
96 104
p2-B : Leu-His-Val-Asp-Pro-Glu-Asn-Phe-Arg-B
133 144
B 3-B: Val-Val-Ala-Gly-Val-Ala-Asn-Ala-Leu-Ala-His-Lys-B
145 146
p4-B : Tyr-His-B
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Cassette Dosing
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MC:mass chromatography , SIM:selected ion monitoring,
SRM:selected reaction monitoring
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@ SIM (selected ion monitoring)
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(b) SRM (selected reaction monitoring)
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DHT Standard 50pg

CALO9094 FEM of 2 Channels ES+
100+ 187778 3588.00 = 259.00
4.72e5
Area
%_
L B L B B e B L B e e e e e L LR EEananaaaal UL
4.00 5.00 E.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00
T3 PlasmaKM
02090906 MRER of 2 Channels ES+
100+ 102211 388.00 = 259.00
277e5
B Area
Yo (07
2h44E6
----rrTr—rr—rrrrr e Tifme
4.00 5.00 F.00 7.00 8.00 9.00 10.00 11.00
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C4DgBI' y CBH120

CH4CN

Scopolamine Scopolamine Butylbromide-d9
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NaOD, CH30D
r.t., 2hr

Androstenedione Androstenedione-d6
Mw=286 Mw=292
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Human plasma
~— Androstenedione-d,/H,0 (0.1%CH3CN)
—~— Hz O

Bond Elut C18
washed with H20O
eluted with AcOEt

dried up ---c - m i m e e e e e oo oo - 1

-— pyridine

-«— carboxymethoxylamine
60°C, 4h

dried up
dissolved in AcOEt
washed with 10mM HCI

dried up

Y
Androstenedioxime Androstenedione
LC/ESI(negative)-MS LC/ESI(positive)-MS

(control)
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% [M-H]
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Dicrofenac sodium
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Enalaprilate

77



Plasma, 1mL
1S(9.2 ng/50 uL, 180,-1abeled)
0.1 M HCI, 2mL

Bond Elut C18(200 mg)

0.1 M HCI 3x3 mL

n-hexane(2x3 mL)
CH2CI2/EtOAc(9:1), 2 mL

eluted with 2 mL of EtOAc/MeOH(7:3)
evaporated under N2 at 50 C

v

Derivatization
l PFB-Br in acetone, K2CO3, 1hr, 75 C
2 mL EtOAc, 100 mg Kielsel-gel G60

-

supernatant was dried

100 uLL EtOAc, 50uLL TFAA
evaporate

100 uLL EtOAc

v

GC-NICI-MS (by H.J.Leis et.al.:J.Mass.Spectrom. 30 1447(1995))
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PFB, TFA derivative of Enalaprilate
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1S % #N

20mM Octane Sulfonic Acid

Bond Elut C18 (E4R¥%T)

J B (K. 20% MeOH)
\‘éf‘?g ﬁ
J 1% AcOH - 50% MeOH

JB)E B [
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D)—2F 9T EHx1ESH(5)

OH

HO

Estradiol



Plasma 2mL

IS (d3-estradiol, 500 pg)
2 hr, 20 C
anti-estradiol-17 8 serum
(microcellulose coupled)

v Incubation 4 C, 30 min

-

Pellet
extracted with MeOH
evaporation

Derivatization
TBDMS, 12 hr, 20 C
Sephadex LH-20

GC-MS

(by G.C.Thorne and S.J.Gaskell:Bio.Med.Mass spectrom.12 19 (1985) )
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Scopolamine butylbromide
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Plasma

B tHH A7 {ED

Iml.

I.S.  100pg
(Standard solution : 4 ~204pg)

Bond Elut C18 (100mg cartridge)

conditioning : methanol 3mL
water SmL

Wash

water 3mlL

Imethanol SmlL I

Ell‘;te

methanol containing 4% formic acid 5mL
Ev‘érlporate

dissolved in 0.1% formic acid 200 ~ 250 pl,
Lé-ESI/MS
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FDS IM

Buscopan
10017 sz 360 2.4 pg
%_
0 T T 1
J IS
100 m/z 369
%_
01— T T - — T T T T T T — 1
4.00 6.00 8.00 10.00 12.00

(min)
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Concentration Analysis

Column B ES]-MS

IMaoble phase B

gt

o 2

Sample
Maoble phass &

Column A Column A

500uL/min 100uL/min
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HPL C conditions

Concentration Column-
Capcell Pak C,; MG 51 m (2x20 mm)
Mobile Phase: AcCN/H,0
(15/85, containing 0.05% formic acid)
Flow Rate: 500 u L/min

Analytical Column-
Senshu Pak Docosil 3 u m (2x100 mm)
Mobile Phase: AcCN/H,0
(43/57, containing 0.05% formic acid)
Flow Rate :100 ¢ L/min

Injection : 500 u L
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90 100 150 200 250

B TFIL ARSI (pg/ml)

RER

vy =0.9999
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SHIER: D ZRa/,\> QMR E E

Plasma concentartion of NBS (pg/ml)

—8— No.l
1000 -+

—F1— No.2
—0O—— No.3
100 -
10 | | T I T I ' |
0 2 4 6 8

Time after administration (hr)
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Butylscoporamine CigoNLi=5 R

iR 7 B LIRFERIZT NILESI
S RREEMNA[REIZEBT=A,
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5 & -Dihydrotestosterone(DHT)
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LH

ACTH

Trrvrrorrty "rrrrrrrrrrrrrrrra

178 -HSD

RIILAR#ARE

S 100 OO 000 T N N N N N T T N T U O U N N O T S N T T T O 0 O 1V O 0% IO W N O

E 3000 1000 OO0 OO0 YOO8 % 0% VOO 0% O 0 T OO N 300 |

\

Eur. Urology. 24(suppl 2) :94 (1993)



DHTEE

* HIILAR

100~ 500pg/g tissue  — 1~ 5pg/10 mgq tissue

o MR

50~ 250pg/mL plasma — 5~ 25pg/0.1mL plasma
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— CHy \=
CHy " \N+ / CH; O
| F
CH,
=, 1hr
V, =
o’ Yz
5 ¢ -Dihydrotestosterone N-Methylpyridinium DHT

Polar Derivatization of DHT
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OHTOD4 OH Scan ES+
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382

100+
Precursor ion
255
Product ion
i /i —
chsN
O
%_ CH3 &
CHs — H,0
e _
383
7 256
OIllllllll]llll!lllllllllllIIIIIIIIl'llllllllllllllﬁlhlllllllm/z
125 150 175 200 225 250 275 300 325 350 375 400

ESI-MS/MS spectrum of N-methylpyridinium DHT.
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Polar Derivatization and Clean-up
Procedure for DHT
Prostate or plasma

extract with ethyl acetate
2-fluoro-1-methylpyridinium p-toluenesulfonate

triethylamine
stand for 1hr at room temperature 05 1 r = 09997
Evaporate y = 0.0044x - 0,004
04 A
X/

03 -

Bond Elut C18

v

Wash 0.3 %ammonia solution

water
methanol

02 -

Peak area ratio (50 -DHT)

00

0.1% formic acid in 50% methanol o 10 2 3 40 50 & 70 8 %0 100
Elute 5 a —dihydrotestosterone (pg/tube)
o : L . .
% 10% formic acid in methanol Calibration curve:5~100 pg/tube
vaporate
4 dissolve in 15% acetonitrile containing 0.05%

formic acid

LC-MS/MS 108




L C/MS Conditions

LC: Gulliver (JASCO)

MS: Quattro Il (Micromass)

lon Source: ESI

Column

Concentration:Capcell Pak C18 (1.5 x 35 mm)
Analytical: Docosil (2 x 100 mm)

109



MS

Analytical column

Concentration or
clean—up column

=

Swit

ching

valve

Mobile phase for analysis

O

—

Sample
injection

Mobile phase for concentration
or clean—up
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382.00 > 255.00

5 pg > 1.39e3

100+
] S/N=9 Area

T Time
14.00 16.00
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e Al
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Selected reaction chromatograms of N-methylpyridinium DHT.
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100+ 382.00 > 255.00

1.13e4
1 (A) Area

%_

OIllllllllllllllll|III|IIIIIIIIIlIII1IIIIlIITIIllllllllllllllllllllll|]

100- 382.00 > 255.00
1.02e4
(B) l Area

%_

0 l]l]l!lllllllllIllllllllllllIIIII|IIIIllllIlllllllllllllIl'lllll!lllllTime
2.00 4.00 6.00 8.00 10.00 12.00 14.00

Selected reaction chromatograms of N-methylpyridinium DHT in rat prostate (A) and human plasmal@.



Rl 37 R AE X

By T.Nishiyama, Y.Hashimoto, and K.Takahashi: Clin.Cancer Res. 10, 7121-7126 (2004)
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By T.Nishiyama, Y.Hashimoto, and K.Takahashi :Clin.Cancer Res.10 7121-7126 (2004)
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y=58.881x + 86.328
R=0.5469
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y = 31.642x - 5.9683
R=0.7351
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DHTDFEED

e Pyridinium# ’Z’%J\?’éﬁl" FEREIC
KU, pgA—F —DE=IAIaEE LT,
ZlEImmunoassay (2Ll S E Tdh-o
T=

° ’I‘HU_LH%}DJ:U :IDHTIJEIX(j:s =k
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mZE DB IER=0.7351EM Y E LB R
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o
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Mass Spectrometry AP

e Mass Spectrometry—~principles and
Applications—
by Edmond de Hoffmann and Vincent Stroobant , Wiley (1999)

e Mass Spectrometry— A Textbook—
by Jurgen H. Gross, Springer(2004)

e CNHLEPHOMBTAARGRAARN)—

GHEX. BH T, SFBH&. THAMR. SWLE &

e R A (20015)
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