2osy280 ¥2A

BT BRI SRR B &

B OREHRAEENTFEER

HAKOZOREERRPOHT IV AR O—F I MEDORFEICE T S5

TRk 2 6 £ WIFRmES

MRARE @98 afT

¥R27 (2015) % 5A




40
.
Ny
&
2
I
==
3
=
&
>

(BRI K O DBEERLE FF OHID 1 )V AHI D —F ik DB S 75 H3)

(R WS &
F A K O DBERE T OHT A IV AFI D —F AL DBRFEICBI T 28158

wFEE&E #E 8T —RUMBEREA  ERERRMER

MEEE
HEEBANSHVAINAFTH LTI EUNEY Ut S0, ©MNETHH
PHFEICHD BTSN EMEE R 2 SIEREBICH LWL, 25 0BT IV AFNTH N
ETIIHYRAEERE L THEESINTELT, TORFETIEREE L KERMEE /> T
5. AL, MEBEROHLT I F 2 EUNEY TMA. Fi 1t o7V oHEE L
TIHHAINAT LY I EN, ¥FIEI, EFE, BBRINEZXTIEN., =273,
ENETHEAEEODHDIR YIS ETIVER=IL, 512, ZOMOPITALIVAFIEL
T ANIWRATAIN AT H Y r70E), REI > DO—TIZHTEAIFEREZMA,
g 0 BOFLT AN AR Z DRGSR E Lz, BRFNS bvol BIEEE - A% —IWEHKRZ HW
THIHE, DS 2= AT AL, BBA AR BEIZ AT LBIOPBA I Z AT LEZHWTH
w2, BUKMHMEERAZET S HILIC B LZHAWT LC-MS/MS ICTEET A2 HIEICLDE
RO IVAHF 10 BEZ 2 BERIE T 2 HikE L L 7=,

EEMFEE N BET (—RMEREAN  REERRER)
HEMFEE R B (HRMEREA SRR
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A. BIEERN GEF)

1997 HiZHFETEREERI > 7NV
H (HANT B WN5fT L72BR. ANDEAD
BN HER SN, TOBRBEET TR
WY 7 DEREEPLITERRRTN
BBIoTBD, ANDOERBIHEINTND,
B4V >YEZTU M), XTI, Tk
NIREORKEBENH-STWSE A BA 2 T)LT
CHTA VAL DREIFETH D, b b
Ped B RIS TIEWESNTHD, &
RS E R ANDOREFIIFER STV,
LWL B 7NV I I ADBET
HDEBIIEESCT Y 2RO TEEE =458
T 576, EBHE I EAOBPENEELT S
TREMENH D, S5I1T, BELEBAREDR
EPbt FOERNTRAERZEZEIL., B1 >
TIVTZYRNHRE v 7)Y EL
TfT L7256, REEEEL TWan Az
U TOBEBEENEH SN TS,

a1 NI FIEARIZBNTS, @k,
TR RCFHERT . EiR R EE T H . b
R RN, EEE AT EORBIE TH
AU BEIEBGANORENES I NZNR
RIS T K 0 E DI KBS IE S 7z,
CDEICEAS TN ITOTNREELZE
& BEIIBRAIICZ o TREREEZRFEL. &
S THEBANDEREZLT 5 & WD IRN
BH—RIITOND, iz, IBECRYED
EREDO1IDELTIIF U EHREL TR
BEREEIE, INICL o TREDFRHICH
MTEIEVWIHBEDD D, EBRIT 2005
~OEICHETRAMICEREICTIF %
BELTKERREZ LT 0nbnTw
5V, ESIHTAINARIZEZHWTIHEZTT
HHEDEMISNTND, FE, fIETIEHY
7 F oG EIFIERECE, HNL U1V R
ML ESNEZRTVANZFNDT T
EECIREAAIL R IN/Z Y2012 412
WEEBRICHEEBRMNS A I AFTH
BRI EUNEY BRI, b
ETHitemaf@Eiso7/=, LML, Ih
5 OQEENIHONEIT B W TENWY) HE S
LTHRESINTRET, TOREOAEITAR
i P RERBETH S,

FOAINAENIA > TNV T T IR

DOHIHBANTOERDOBEZHET S LIC
FOBRERET S, RENLZDBOEL T,
A )V ADSHIILIT R A, MR~ D RNA @
M ZETOHZRBEEZHEET S, WHW2S
M2 7O oF v oRIIVHERIELTOT
I BRI NZT AV A DRI D
R ET 2HBETHD /A TIF—
TEHETHFIEINIYIENSTZFZE
WiRENH B, £z, fIBARNTDOTAIZAD
BBERENET S RNA AU AT —FHE
FELTUNEY IMBBHN, A7)V
L U CIEEALEINT, CEBFRHEL
TERLEINEZY., SEIOLDIZ 2FEOHY
AIVAFID B S N=B6)0. fERERFE DR
REERNEHAEDED I ETHEDOHK
EHoHDEEZLEND, ZOXDITEE
DOPLTAINVAFIDHNWENZFEH/HH O, E£
T2 TR RUNEY PN DOHT A
WAFIDMER SN AlEEE DB E TSR,
FDD. TNEDHTA IV A & BRI
S TEDHEOBRFENEETNS,

POV AFIOSHIL, ZNE TIIERR
DOEYOEFZEA L TOWENFLTHO,
)\’%’@j%}@[ﬁlﬁ% 4,5 . Iﬁlﬂj% 6>~I0)‘ )Zf:% 6).8).9. 11 .
g Y, R 2 7 En s DA NIEEAET
HO, T BEREDBHBLITZ2, 3HOEEIC
L DERVERTH 2. BEDS DOHIEE
LT, Chan » iz k2 LC-MS/MS 12k 545
Hrik=° Berendsen & 12k 5 LC-MS/MS 12 &
LHEBOIT A IV AFN &R/ U Tz Wik
MMESINTVBED, WINDHEHRNOAZ
HMEE L TR, FHITCBRPETIHENS
BERAREICREIND BEONEERCEIP
2 EERERIZ L T, BN OIS FTIL.
EESONQIIE 11 HICE 106 B H AR R
BESE (R ICBWTERTD Y >
DEUNEY CORWIEIIDWTHE
ORBYTHY, TO%, BES 7. §HE
58X BRFPOT YD ONE
INERE TN TS,

Alal, FEH ST A I AFIO—F ik
ERRTOISLENDDEEZ, TTICHMEL
TR EYNEY TA, BT
TIWVLZoHEELTRAINSGA IS 2
Eob, I E)L, IBEE, BEINERT I



B, =273, #AETHEREREDD
VR ETIVE R—)L, BT, F
DMDPLT A IV AFIEL T NIVRATA )
AT H7 70, REIDO—T
KT B IFERZMA. 5 10 BOHY
ANWABNZDOWTERERZEDOMLANS
DOoWEERET B2 &I L. SEED |k
oA NV AFOBEREZK | )RLU=.

B. WAL

1. #e
HEERND A —/S—THEA L=,

ek, FROR, HEHBT. HEREEBIE L.

|

2. &8 - JlE

AR,
UNEY S EEReR - AEE 99 9% (RO
FISE T 3 (KR 8

7o OE)VERUES, MR 99% (Rt
FlSE T3 (BE) )
TIVE R—)UEEHES, HiE 98% (Tronto
Research Chemicals #L&)
FTEINE I ERIEIENER  E
98% (Tronto Research Chemicals #L&)
A I FE RERES . FIE 98% (Tronto
Research Chemicals #L:54)
- (I-7&<2F)) ZFIVT I EER
WO 5D EERE) S, HEE 99. 9%
(Sigma Aldrich L&)
-7 FI (TR E
HESL  HEEE 99. 7% (FOYEHESE T3 (k) &)
-T2 E)VEAER,  HiiE 98% (Tronto
Research Chemicals #:%4)
T I E)VEEUES, i 98% (Tronto
Research Chemicals #h#)
I EIVEUER, « FEEE 98% (Tronto
Research Chemicals %)
UNE D -0 BEUET - FE 98 %
(Tronto Research Chemicals #:%4)
YLy O -d, AR M 9T %
(Tronto Research Chemicals #:%4)
FEINTIEI-d, U S EEIEAENER, -
£ 98% (Tronto Research Chemicals #L#1)
Uy -, BERMEEES  MiE
98% (Tronto Research Chemicals #:%)

-7 )75<>2%2-2,2 2,2, 2,
2"-d, (C/D/N Isotopes L&)

FFIEJL-BC, ON, EUES, - HIEE 98%
(Tronto Research Chemicals #h:&)

EERE - QUNEY >, TIVE R—)L,

TN IEN, UYL BEUNT

SHDTDNTIE. FNEN 10 g 5

L., Ay —=)LiZEMmLT 100 mb &L

b DEEEREE L7z (100 pg/ml) .

@7 7OENBLOS IFERIT, F
1FN 10 mg FEFF L. DMSO W2y LT 100
n. EL7zdb0zEERKE L (100
pg/mL)

@RIIENBINTI=ZF IR, &
NZEN0mg WAL, KiIZEMEL T 100 oL
EL7bDEERERK E L7 (100 ng/ml) .

@TFIEIE, 10 mg B L. KITE
LT 100 mL EL72dDa2ERERKE L
7z (100 pg/mL).

®UNEY -0, 20 1 ng FRHE
L. A& —=)VIZHEMLT 100 mL & L7z
HOEEERKE L= (10 ng/nl) .

®77abE)l-did. FD I ng KL,

DMSO ICiEfE LT 100 mL & L7=d D22

R & U7z (10 peg/mbl).

DFINY I -d,, USRI D,
BT H T o-d i2DWTIE, FNn
FN10ng ZRFEL. AF J—)VITEML
T 100 nl ELEbOZERERKSE L=

(100 pg/mL).

@¥FF I EI-1C, NIk, ZD | ng %
WL, KiZBEMmLT100nl &Lz
EREVERWE S L7z (10 pg/ml).

TEAEPR  BEUE R 2 WA IR U CTREA L
7=,
F DO

A& =)V LC-MS A (BAsAb: (BR)
), Bk Ox N5 740 —H (F0

JERTEE T3 (kR 5
TEhrZbUJL o LC-MS A (BRI
(#r) &)

FHY BT A ERERAIOT NS
74— W (FIGHIEE T2 (k) 8
FE . Bk O NS T 40— H
(FOYERESE T2 (BF) )
R . Rl (FnoGiiist T2 (BF) )



A< L (0DS 2 =45 4) :Inert Sep
C18 (1 g/6 mL) (GL ¥ > X (k) H)
B L MCX 2 =5 4) : 0ASTS MCX
(150 mg/6 mL) (Waters #:%d)
E 7= A (PBA 2 =775 A) :Bond Elut
PBA (500 mg/6 mL) (Agilent Technologies
fH#)

3. BEBIVHIESHEF
SRk s O TS T EE S E
(LC-MS/MS) 1%, LC &R, BEB/ERT 8L LC20A.
MS #E, AB B w7 A% 55000 Z{FEH L
7zo

HIE St

<LC &>

715 . Triart Diol-HILIC plus (N
2. 1mm, £ 150 mm, K F£8 3um, YMC #:51),

NI LRE 40C, FEAE 10 ul, BE
A0 Ivol%FBEET7ENZNIIL, B
BhAE B 1 0. Ivol B FERIARIR, VoL h&
B 0~54(A:B=90:10)—=5~25 4 (A:B
=10:90) —25~30 43 (A:B=10:90), wizk :
0.2 mL/min.

<MS #>

A F AkiE - ESI-positive, 14 A{Lik
B 350C, #IEE— R :SRM, &HU1ILA
FD SR D&M ER 1ITRL 2.

4. B
1) aUEHA R O 3R B

e E 7ROty —%2 B WNWTH#
LTH—EL7ZDE, ZD5.00 g% 100 nL
DOEOBEICHRILL., Z3UT 0. Ivol B -
A& =)V 500l A, "REDFAHY—T
%, 3,000 rpm T 5 SR O EEZTT 5
7o BNz EEZ 100 L AXT7 T X312
BRLZO6, S 5IZEEIC0. Ivol %G -
A% ) —=)vZ 3L MATHREDFAY—T
R, FRICELEEZITo 72, B 5Nz
FEEAZXTSZOIZEHE, 0. lvol %
B A% ) —)LZRWTIEREIZ 100 oL 12@F
HLbDzeilhskE Uz,

~——

2) A B DR B

AEBHERD SnL Z2H 5D UHAY ) —)b-
AKQ:1) 10nL Ta>sF4aZrF/L=
0S=AILICERL.ZOBEHHRZE 50 nL
FATSAARED, SHITAY J—)b-
K (9:1) Bk 10 nL. A%/ —)L 10 ul %
WU, iR ZEED 0Nl A7 5 X314k
., BEEBWLEZ., Gon-%EY%
0.5vol %FE- A% /—)L 5 nL THEML.
T8 0. 5v0l % Ffe- A% /—)L 10 oL Ta >
T4 aZ gLl MY 2 AT LICEE
B l7z, 0.5vol %FE- A% /—)L 10 mL
TR, D087 > FTK-A% ) —)b

(1:19) B 10nL & 256% 7 BT K-A
5 7—=) (1:9) B 10nl THEEL=HD
ERHRAE L=, 2. D 0. 5vol%F
- A5 ) — )V TOEMKERTFIREED.
ZIUT 25% 7 7K L00 pl ZnA k<
BRMLEODE, PO BXT BT IK-AY
=)L) E® 0L Ta>F 4 a >
FUEPBAI AT AMCER U, 26% T >
EZTK-AF =)V (1:19) 8% 10 nL THE
WiE, 0.5v0l % FE - A% /—)L 10 nL TIA
HLZb0Z2EEEBE L IBHIKAEB
EEbHE, BETHEBEEZEELEZDOL, KRG
7R BRNUN-AY J—)-FEEQ:1:1)
JBIR 2 nL TIEM L 72502 LC-MS/MS A o
Bisim & U=,

3) BREAR DIERK

AN AFBEEFRO—EEZID ., 7
ThZbUII-AE J—=)b-K@:1: 1) IBET
AL, BURORERMARERRZAEL .
TN LC-MSMS ITEA L. E— 7 HEE
WCHORBBMZMER L 2. 728, KRR -
TRREwREzARLZ5E. &ed 0.01
ng/g WHH T R BEwRT O R E
0.00125 pg/mL TH o7,

C. #E5HE
D. BE

1. fHSEH OB

NS O A IV AFI OB I —#&
MIZAY /=7t MU LR E D
PEBEENA WSS, SEED EF2557 1
W AFIDO KRB VIEEEMBE TH BN, XS



TENRTYI7OEINDOXS TGS
WHILVRFIINEDOHZHODRUNEY >
DEIBEREEDH D, ALFEREEN K EL
Bizbld, INSEHRISHBTESR
MRICDWTHRNT I EIC Lz, BROMH
WEE 5g ITFNENOHT AL IVAHFI0. 1 ng
PHRML, RS LU TK, A =),
TErZ NIV, BEEEZTIL, TER, A
5 ) —=)-7TErZMUIVRBERERWTZTN
FNOMERIC DWW THEMS L=, F 0k
B, WTNOBEZAWTH TR TOEE|Z

BIFICHH T A Z & TERn o7, LML,

FNEDOHTHAY /) — IV RO AY ) —
V7R NIRRT YFIEI, R

TFIENBIRTZF I EINOEITERMN
BUFTEEMESTZHDDMDHT AL X
FHITW 50% LA o Ll ) BT 7[R R N 15
537z, T3S DFRERD S LB D &
WIESHBIZEL TWasH D EBhnsz.

KITH T A IV AFNIZF D BHEDENWIT
FOHHITBIT S pl OFENKENWEE Z
SNz, WEVEERED pH OFZBIZDONWT
W ZIT o7z, BEERITDWTIE pH dHEIZ
BERCHEBIEREA NS ZEITL, IS
EDRBICHELIEAY ) —IVEDREERE
ANBHZEELE AY /=)&) iR
%z (pH2. 6) . BEER#E @R (pH6. 5) B LR EE
i@ (pH9. 5) DELERIN 4:1 12725 KD I
HUBRERAY ) —)VICHEBEZHEMLT
pH % 1.0 LA FICEREE U 7=iaE 2 B W T EIY
RERANTz, BRITE2ITIRLZED, R
U T pH 23R4I U 7= R A R
t B2 B RN G S N7z,

VA 258 EE R0 9 5 2 & THRINEN
WE LD MY 2EBROBEORN %
1277, 0. lvol % ~0. dvol %1272 5 L 5 1T
BE2MATZAY 7 —)VE RN TEHRIMEIG
BEfrolz, BRIIEIITRLZED, WT
NOEEIZBNWTD LK BT 72\ NE
SN, BWEBIEE NS < 72513 EF MmN
T 2 ERN RS N2, ARSI
0.1 vOol%IEER « A% ) =)V nws I &&
L7z

2. RHEEOGOBRR
GEIAFRMBZE LT IVAFILIZ &

WEINEEMEYBE THH-D. BEAIZN
SALELT—BMIZAZINHHRIZ
NI LK BBEAF IR E AW D N
HBERNRKRENVWEZZ Nz, TI T, &
BT A > 284k @ 0ASIS MCX 2 i W TR BL%h
BIZOWTHE Lz, £9. Bl IVAKIZE
ER/ L= 0.5vol %FM- A% /—) 5l #
QASIS MCX iz L7z&Z A, UNEY L
NDETT A IV AFNIRIFICREE S 208 U
NEY R EFE N/ o 7=, Berendsen B
B, UNEY AT A A HA D SCX
NI MR EI NN o 28RN THB O, B
WERTHDZENREEZREICIL TS D
OERbND, T T hFF AL S
N5z L TAMBED pll 2 1 I
AL TaAmERlATZNE< RZEI NN
S, T T UNED DWW TIERNICE
ke &L o I BEDHT A
VAR D BRI DWW TR L 72,
0ASIS MCX S35 A1z, 0.5v0l %FE- A4
J =)V THRELU 507 1 IV AFIDEEYATR b
nl &M L. A RICIEER RN KE
WZENS0.5v01 % FHE- A%/ —)L 2 HWn
T, W FA IR TWBH YA )L
AFN DA F AT WMH L TH S L5 DR
AT B7DICB%T O EZTK-AY
J—IVIBIREHWTIHENTAZ&EEL.ED
BHEEIZDOWTRE Uz, ZO/RER. &1
AN AKNDOBEB L EENEND O | IS A
=NEMT 2EMND /272D, TEBHRD
WHIREDEZ DI L, DR R 2 HE
FF9 572012, IBELD R 5 1AE % BRIER
WHWAZ EELE, Tabb, 26%7 &
ZT7K-A% =)V (1:19) E#& 10 nl TH&E
HUER, D% T FEZTK-AY J—)b

(1:9 BE I0mLEAWTHELTSZ &
ELlTz, ZOHRZEZEBKRAE LU, &Y
AINAFNOZEEETOEHEFHZE 4 TR
L7z,

UNEY ZDWTIE MKX 2= /A5 4112
BRI Z A L7205, ZOAfnEE &9k
IR THD 0.5v0l % ¥l - A%/ —)VES
ERNCHE L. SESICDOWTIIPBA I =N
SLERAWTHERZITD &L T4kb
5, UNEY NIHEENIC cis-o A —)L &
EREDED, cis-IA— )V & ORI DR



WPBAZZH T LZHWN, ZNIZRFSES
Lo THEZTT > Z&ELE UNE
J>® PBA S = H T L06 OEHZEENCD
WTHRFELZEZA, K 2 ITRLAEED,
%7 EZTIK-AF =)V (1:19) EK
10mL THeEE. 0.5v0l % FE - AY ) —)b
10mL TOBRHENAETH o7z, ZDOBEHE
SEBEBEB &L,
DEOBIETHESNBERKRABIUB
ebht. BEERELZDDZ LC-MS/MS A
DRk LT D EE LTz,
PLEORBBEEGZBMNICER LZEE.
BRBRIFREREED I ENTERED, ES
7 EOMLH TR SEHERICET L T<
BIHMYING < FRITIRE DLW E O TIddh
HIBENEB A I Db DHH 0., 14 2 3Hh
AT ANEMT DN, ZN5 E2RET D0
ENdoTz,
T I T IREREDEMIEDYEZHSNT
D 0SS = AT LTHRET HEBIEZENT
5L LT, Tabb, 1) M SEHE OB
THELZ#BNE 5 nL % Inert Sep C18
STHTATEML, S5ITHTATEREL
TWBHTAINAF 2T NET2DITASY
==K (9:1) B 10 mL Z2iRL7EZ
B, TRITDDH 156~20%. Iy
SENDRSBINA T LTEBLTWAZ &
NGNSz, FIT, EHITAY ) =)L %
10nlL 2R L77ZEZAINS HERICEINT
HZEMTERL, —H. FEREDEMIEY
BHlIZ0FEERFIN, RRIETHRET S Z
EINTER, U EDORERNS., 15 LK
LTWBHTAINAFNEIALY J—)b-7K (9
1) B 10 mL. A% /—)L 10 nL Z2HWT
HWHL, NS OBEHKEZSOE THET

5 Z EIT LTz, 5o N B 2 B IR

B % 0. 5v0l % - A% /—)L5Hul iz
WL, BEE1 A I T LAY
LHEBEEZITRTORBTEMTBHIEEL
776

3. BERAARZ Wz NERERER L DR
B

R ET DEIDOERIEENRRD,
ANZ K - TEMERIZENRD SN2 /e 8, &
TE AL 2 W 2 BRI IR IT DN T

Wt Uz ZRERBMAKRDAFTEZUNEY
L FRINEIEN, TR U
YO T FIENBLIRTY 7o EICD
WTHE L7z, TORER, MU v o XE%E
WCEAENREFBEEZIRDENT. EB5
DFEZANTOHOERITEIMEN W &
N olz, ULinL. BERAMAKRZ AV /=4
EWX, EHERTEEBEMEEZEDS I EMNTE LN,
ZERMARIZ T R TOEINIDONWTAFET
ZHDITTIE R, FERERICEETHD-
O, SHOMFIBWVWTIZISEMEE L THRD
WH>zEEL,

D) MS &4 D5 Et

AFNME—RZBRT B2, 127
a—a  lEET o EZAVEST(H) E—
RT7ob fes+ MH] 2V E & < Bt
INZEMNS, BEIE ESITH) E—R2
ANnsZEELE 0 IvolB 7= MU L
BELO 0. Ivol % FE (1: 1) BikzBEH
tLcTcya—A>>Yz T arTERYA
WAKOBEA A4 > BLOAEFNENDEE
LD M FtEERET Lz, &V IV AFID
JobftmasT M E T h—Y—o
FEULEREOTOT T N F 2 ARY
MIVER 3IZRLT=,

2) LC &k Dkad

F9, WHENS DS TRHITLEZANWT
10FEDH YA I AF DR stz Et Uik,
TORER, 9BOH T A I AANIDWTIEHE
7 LC-MS/AMS 7o N 5 Lzi55 Z &N
TEEN UNEY E3A T LR EENT
[ — & TOMENRHETDH D Z EMah
277, T Ty INSDOHTA IV AFNTNT
NHMMIECEYTH 27290, FHKEFEEER
=%/ 9 5 HILIC (Hydrophilic Interaction
Chromatography) i 9 AZ A WTHE T 5 Z
ST Uz eI HILIC 2 TIA < f#EHh N
57N NUIV/KFRZERV, BTl
ZHRBETLHEIET,. IRTOHFIAIVAHKIT
KRMEYDFEEZZTH LR BIFRsO
RNTITLMESND I ENTNoT,
ZZ T, 7R UL E LC-MS/MS O
B OBRMAE LU TASFERINTWSF
B, Wi, FEBY O E_ULERRANWTHEARKR



SURER. 0. ol %FBeEaE7 =Y
WE 0 IVl %FREBEFEETHT IV
v NBHEEIT O EBICRDEIFRE—Y
JEIR, RRENESN/Z, 22T, 0. lvol%F
BaE7 R bUIL-0. lvol % TR 218
MELTHWAZ EELT,

5. WMEIGUER
HWOMAB L VOANRIZETT IV AE %

0.1 neg/g &aa X228 mL CENGE %

LTz, TOMBEEERLIITRLEZBD, B

DA TIE, TXRTOHTAIVAFNZDNWT,

96. 2~111. 3% DEMNZFRNE S . EUEFE
H IL3IBLATHo. £/, HIETIE
100. 1~109. 2% DN, EHEREES 7. 9%
PN & BRIFRERMNE SN, K4 ITFDER
OSMMr7ax TSI hERLUE, 5T, %
ERMARDOH 2 6 FEOHTAILAFNZD
W, NEREEAETE 2 F W Cas N ENN 2 B 2 17
o7& A, BRI 80. 3~116. 6% LA &
TRy AERETHIEL MR EFEE
THoTz,

BE, IR AM T RIZ DN TORED
BHAMEIZDWTHRN TR TH S,

6. LC-MS/MS DBEFE (A —J1—) DEWVITX
HREEDZEIZDNT

LC-MS/MS ZBr5EL T3 5 #Lizo#rZ24kiE
UTHREBIC K AREDECHFRIE 2L L
7z
ARFNCHER U7 E A —5H—13,
QTrape 4500 > AT L AB Y1 v 7 ZA4h).
Xevo TQ-Smicro (waters #£)., Agilent 6460
(Agilent #£). TSQ Endura (Thrmo Fisher
Scientific ). LCMS-8050 > A5 4 (B
BEFRR) TH 5.
BA—N—OHEEOEWVWIILIIKEDE
RO NS, FFARANREETRD 5NT,
ABEHIHEH U7z B W T — R A%
TH50.0lng/e ZRIFET DI T2 EE
BELTWD I ENnholz,

E. &
BAFNSHUAINAFEEET D —F
DIEORFEZE Lz,

1. ¥RELEDER. BHEEMOHL T
SHDEYNEY AL Bif 7T
CHEELTRASINS TV I EN, T
FIE, EFE, BESNEXRTIIEI. T
ZFIEN. EAETERAEROH LU T
SO ETIVE R—=)b, 51T, ZOMDHT
TAINAFIE LT, ANIVRATA I AT
57 70BN, REIO-TITHT D
A IFERZMA. 5 10 EOHT A ILAH
ak /1D S Xl O a8

2. BABIUVOHFESNS DHT I AHA
DOHEITIX 0. Ivol %5 - A%/ — VB
ZRAW, DS 2 =T LBLVRBA 4 >3
WERI o LhEZRWTHEEE, LC-MS/MS
EHWTERT 2 HEEERL =,

3. LC-MS/MS TowE=IZ, ESI RPFT 4 7
E—RIZX0Dfro7. LC 715 A3 EAME
WEERZHFT 5 HILIC o LZRWA T
TR0 10 BEOILY A IV AF Z Zy B E
THIEIEMTE,

4. HAPRIORFIEIZ 0.1 ng/g MHHD
10 OFLTA I AFIZHRML . IRINEIGE
B2 L= R, R TIEEIE 96, 2~
111. 3%, BE¥EFEZE 11 3% LA, FETilE
ULER 100. 1~109. 2%, BEHERZE 1. 9% LT &
Btk mN G s Nz, b, KEOERT
FRAEIL 0. 01 ng/g THo 7z

5. B8, B ANV AF OO ENESE
WZOWTHEMRET L., BRIz 6~8 FlD[HE
R bk & Lz, 8. AR L 5
BiEOZUMHERETOTETH 5,

A EE
ARFFEIZER L RES T 2L TWie/Z
W7z AB U1 w7 Ak, waters #1. Agilent
technologies #. Thrmo Fisher Scientific
B I OEEBEFRWOHE S &AL, HILIC 7
FLADIERICIH I L TWie/lZEE L7z GL T
AL AL BAITTRH N2 LT,

SCHR

) BEfZefn ENLEEMEMEEE
Fr No. 24 / 2005 (2005. 11.22)

2) FE. BT TNV HMGIODITH



A IAF E REFA . AREEE F SEHI ) K
2N (BREBHRPIZER, 05.6. 21
hitp://www. juno. dti. ne. jp/tkitaba/earth
/epidemic/05062101. htm

3) Ribavirin History,

http://www. news-medical. net/health/Riba
virin-History. aspx

4) Alken, G.D., Brookes, S.T., Barrow, A.,
Dunn, J. A, Grosse, C.M

Liquid chromatographic-tandem massspec-
trometric method for the determination of
the neuraminidase inhibitor zanamivir
(6GG167) in human serum. J chromatogr B,
732, 383-393(1999).

5 Bahrami, G., Mohammadi, B., Kiani, A
Determination od oseltamivir carboxylic
acid in huma n serum by solid phase
extraction and high performance liquid
chromatography with UV detection. J
chromatogr B, 864, 38-42 (2008).

6) Lindegardh, N., Hanpithakpoong, W.,
Wattangoon, Y., Singhasivanon, P., White,
J.N., Day N.P.J. Development and vali-
dation of a liquid ceromatographictandem
mass spectrometric method for determina-
tion of Oseltamivir and its metabolite
oseltamivir carboxylate in plasma, saliva
and urine. J chromatogr B, 859, 74-83
(2007) .

7) Liu, Y., Xu, C., Yan, R, Lim C., Yeh
L.T., Lin, C.C. Sensititve snd specific
LC-MS/MS method for the simulatanezous
measurments of varamidine and ribavirin
in human plasma. J chromatogr B, 832,
17-23 (2006)

§) Heining, K Bucheli, F. Sensitive
determination of oseltamivir and osertam-
ivir carbokvlate in plasma, urine, cerebr-
ospinal fluid and brain by liquid chromat-
ography-tandem mass spectrometry.

] chromatogr B, 876, 129-136(2008).

9) Sioufi, A., Pommier, F.

Gas chromatographic determination of
amantadine hydrochloride in human plasma
and urine. J chromatogr B, 183, 33-39
(1980) .

10) Baughman, T.M., Wright, A L., Hutton,
K. A. Determination of zanamivir in rat and
monkeyv plasma by positive ion Hydrophilic
interaction chromatography (HILIC) /
tandm mass spectrometry. J chromatogr B,
852, 505-511(2007).
11) David, I.S., Geoffrey, L., Alison,
MB., Willard, L., Ke-Yu, W., Kenneth, C.C.
Metabolismof the Influenza Neuraminidase
Inhibitor Prodrug Oseltamivir in the Rat.
DRUG METABOLISM & DISPOSITION, 28,
137-741(2000) .
12) Ohura, K., Tasaka, K., Hashimoto, M
Imai, T. Distinct Patferns of Aging
Effects on the Expression and Activity of
Carboxylesterases in Rat Liver and
Intestine. Drug Metab Dispos, 42,
264-273 (2014) .
13) Liu, Z., Yang, F., Yu, K, Lin, Y., Liu,
S., Zhang, Q., Su, Z. Multi-residue
determination of five antiviral drugs in
chicken tissues by liquid chromatography-
electrospray ionization tandem mass
spectrometry. Chinese ] Chromatogr, 30
1253-1259 (2012) .
14) Chan, D., Tarbin, J., Sharman, M
Carson, M., Smith, M., Smith, S. Screening
method for the analysis of antiviral drugs
in poulfry tissyes using zwifterionic
hvdrophilic liquid chromatography/tandem
mass spectromefry. Anal Chim Acta, 700
194-200 (2011).
15) Berendsen, B. J. A, Wegh, R §.,
Essers, M. L., Stolker, A. A M., Weigel,
S. Quantitative trance analysis of a broad
range antiviral drugs in poultry muscle
using column-switch liduid
chromatography coupled to tandem mass
spectrometry. Anal Bioanal chem, 402,
1611-1623 (2012) .
16) #KIF &, WEWT, HERAR, AL
Hy, FE}XE, ZHMB. LC-MS/MS %= H
WL A IV AFIDO 2 HiE, 5 106 B H AR
A FRFMHEHES, HEEEE, plll
CERk 25 & 11 B 21~22 B. WiE)
17) \BhadE, ST, BAEE, fHE



B, M, BEBBTF, SIE—, kKHEE
F, SR FHES. LC-MS/MS IC X B8P
FOBINF T 52 ORNTEDORS, &
107 [B H AR REEFRFNHEES, #EE
B8, pd7 (CEpk 2745 B 4~5 H. ®EH)
18) mTHMZ, HEFEZE # IERE f’:Eﬂ
&, LaARER SHH . LC-MS/MS ¢
ié%%?ﬂ%itﬂ%@bﬂl;%qﬂ@Y?‘/&f)
v OWMEOBRE, BREEVIL, 64
35-45(2014)

F. ZERERIER
L

G. BHFERE

AHFEO—HFITHARREEFES F108
D—?mu%@ii (3Frk 26 % 12 H 4~5 H. &
) WCBWTHREL .

H. HIRYRAEEHE
EL



L&t e fLerins ooy L&t N
0 4T i 0 :HTE W 0 :HTH A
N\j\ N i N f;""‘ vin
Py N ] S LN
UNEY > o °<~f'N Trael HzN/Cm‘t['} 7 ER=)b
(244. 21) (225. 21) 3 (531. 89)
NH» g_/ g—/
IR ERDIZ NN ol S {IFER LS
(179. 30) (312. 41) i a e (240. 30) {4
HN N o\
NH, NH,
N
TR RIIEN PN S=FIU)
(151. 25) (328. 41) ¢ (346. 34)
HO OH ¢ 5
N . HO H=YON “oH
FFIEN —jﬁji
(332. 31) O)\HN\IQ;NHZ

I 11 IV AF OhigiE ik




=z BEE—F TIA—Y—1F > w7 Juyy s 1F 2 ) DP CE CXp
113.0 96. 0 15.0 25.0

UnNey > EST (4) 245. 1
96. 0 96. 0 57.0 8.0
152.1 86. 0 17.0 12.0

7ol ESI (+) 226. 1
135.1 86. 0 39.0 12.0
) 434.0 66. 0 23.0 20. 0

TIER—Ib ESI (1) 479. 1
280.9 66. 0 45.0 14.0
163. 1 96. 0 16.0 14.0

UASEV A ESI () 180. 1
163. 1 96. 0 20.0 14.0
166. 1 96. 0 37.0 12.0

FIVFZIEN EST (4) 313.2
120. 1 96. 0 18.0 10.0
185. 0 156. 0 310 10.0

1IFER EST (4) 241.2
114.0 156. 0 67. 0 12.0
134. 9 96. 0 18.0 6.0

TRFT EST M) 152.5
79.0 96. 0 39.0 12. 0
270. 1 81.0 25.0 14.0

K73 EST () 329.2
99. 1 81. 0 40.0 14.0
60. 1 136. 0 21.0 8.0

i A P2 EST (+) 347.2
121. 0 136.0 35.0 28.0
\ 60. 0 126. 0 21.0 8.0

FrI N EST (4) 333. 1
121.0 126. 0 37.0 16.0

* 1

Juo AV ZFI D LC-MS/MS BIE S

DP:Declustering Potential (V), CE:collision Energy(eV), CXP:Cell Exit Potential (V)
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