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10
1
B
99.9
)
99
)
98 Tronto

Research Chemicals

98 Tronto Research Chemicals

98 Tronto
Research Chemicals
1- 1-
99.9
Sigma Aldrich
1-
99.7 ()
1- 98 Tronto
Research Chemicals
98 Tronto
Research Chemicals
98 Tronto
Research Chemicals
-13¢C, 98
Tronto Research Chemicals
-d, 97
Tronto Research Chemicals
_d3
98 Tronto Research Chemicals
_d4

98 Tronto Research Chemicals

1- -2,2,2%,2",2",
2"-dg C/D/N lIsotopes
-18C, N, 98
Tronto Research Chemicals

10 mg
100 mL
100 pg/mL
10 mg DMSO 100
mL 100
ug/mL
10 mg 100 mL
100 pg/mL
10 mg
100 mL
100 pg/mL
-13C, 1 mg
100 mL
10 pg/mL
-d, 1mg
DMSO 100 mL
10 pg/mL
-d, -d,
-d,
10 mg
100 mL
100 pg/mL
B¢, N, 1 mg
100 mL
10 pg/mL
LC-MS ( )
)
LC-MS
)
)
)

)



(0DS ) Inert Sep 5mL -

C18 1 /6 mL GL () 9 1 10mL
(MCX ) OASIS MCX 0DS 50 mL
150 mg/6 mL aters -
(PBA ) Bond Elut 9 1 10 mL 10 mL
PBA 500 mg/6 mL  Agilent Technologies 50 mL
0.5vol 5 mL
0.5vol 10 mL
MCX
LC-MS/MS LC LC20A 0.5vol 10 mL
MS AB 5500Q 25 -
1 19 10mL 25 -
1 9 10 mL
0.5vol
<LC >
Triart Diol-HILIC plus 25 500 pL
2.1 150 3um YMC 25 -
40 10 uL (1:19) 10 mL
A 0.1vol PBA 25
B 0.1lvol - (1:19) 10 mL
0 5 (A B 9 10)-5 25 (A B 0.5vol 10 mL
10 90)-25 30 (A B 10 90)
0.2 mL/min.
- - (8:1:1)
<MS > 2mL LC-MS/MS
ESI-positive
350 SRM
SRM 1 3)
- - (8:1:1)
D
LC-MS/MS
5.00 g 100 mL
0.1vol 0.01
50 mL ng/g
3,000 rpm 5 0.00125 pg/mL
100 mL
0.1vol
30 mL C
D
0.1vol
100 mL

2)



59
30
50
(pH2.6)
(pH9.5)
pH 1.0
pH
0.1vol
0.1 vol

pH
pH

(pH6.5)
4:1

0.4vol

pH

0.1 pg

OASIS MCX

15)

mL

OASIS MCX

OASIS MCX

0.5vol 5 mL
Berendsen
SCX
pH 1
9
0.5vol
5
0.5vol
25 -
25
1 19 10 mL
25 -
10
4
MCX
0.5vol
PBA
cis-
cis-



PBA

PBA
2
25 - 1 19
10mL 0.5vol
10mL
LC-MS/MS
ODS
1
5 mL Inert Sep C18
- 9 1 10 mL
15 20
5
10 mL
- 9
1 10 mL 10 mL
0.5vol 5 mL

1MS

0.1vol

MS

2)LC

10
9
LC-MS/MS

[M+H]*

0.1vol
1 1

[M+H]*

0DS

ESI(+)

ESI(+)

HILIC(Hydrophilic Interaction

Chromatography)

/

HILIC

LC-MS/MS

pH



0.1vol

0.1vol
0.1vol
-0.1vol
0.1 p9/g
5
96.2 111.3
11.3
100.1 109.2 7.9
4
SRM
6
80.3 116.6
LC-MS/MS ( )
LC-MS/MS 5
QTrap® 4500 AB
Xevo TQ-S micro waters Agilent 6460
Agilent TSQ Endura Thrmo Fisher
Scientific LCMS-8050
0.01ug/g

10
2
5vol
0DS
LC-MS/MS
3 LC-MS/MS ESI
LC
HILIC
10
4 0.1 pg/g
10
96.2
111.3 11.3
100.1 109.2 7.9
0.01 ng/g
5
6 8
AB waters Agilent
technologies Thrmo Fisher Scientific
HILIC
GL
1

No. 24 / 2005 (2005. 11.22)
2)



05.6.21
http://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
(GG167) 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 cgromatographictandem
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)

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

J 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
monkey plasma by positive ion Hydrophilic
interaction chromatography(HILIC) /
tandm mass spectrometry. J chromatogr B,
852, 505-511(2007).
11) David, J.S., Geoffrey, L., Alison,
M.B., Willard, L., Ke-Yu, W., Kenneth, C.C.
Metabolism of the Influenza Neuraminidase
Inhibitor Prodrug Oseltamivir in the Rat.
DRUG METABOLISM & DISPOSITION, 28,
737-741(2000).
12) Ohura, K., Tasaka, K., Hashimoto, M.,
Imai, T. Distinct Patterns 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 1onization tandem mass
spectrometry. Chinese J 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 poultry tissyes using zwitterionic
hydrophilic liquid chromatography/tandem
mass spectrometry. Anal Chim Acta, 700,
194-200 (2011).
15) Berendsen, B. J. A., Wegh, R. S.,
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).
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(244.21) (225.21) (531.89)
NH>
(179.30) (312.41) (240.30)
(151.25) (328.41) (346.34)
HO OH 0
l:O}:é/\OJ/w\OH
(332.31) ;ﬁLH@WNm




pH

Q)
pH
(1:4) 9.5 47.0 72.5 83.6 59.9 62.2 63.5 34.9 55.9 53.9 35.1
(1:4) 6.5 37.0 30.1 21.3 96.4 67.7 78.2 81.4 23.3 3.3 -
(1:4) 2.6 39.5 35.9 54.1 52.2 44.5 35.3 44.9 43.7 38.0 45.7
) 0.0 105.0 88.4 121.5 90.0 103.4 93.6 98.4 94.2 105.7 133.6




()
pH
0.1vol% 0.58 107.7 84.6 96.1 89.2 94.5 92.4 88.5 80.2 78.1 85.2
0.2vol% 0.33 86.2 71.2 91.9 78.2 82.2 78.3 78.4 72.9 85.8 84.2
0.3vol% 0.17 76.8 94.7 86.5 79.8 83.8 77.1 80.4 102.5 72.8 82.7
0.4vol% 0.07 105.0 88.4 121.5 90.0 103.4 93.6 98.4 94.2 105.7 133.6

1 pg/g



MCX

(*)
()

0.5vol% 5( 88.8 ND ND ND ND ND ND ND ND ND

5 21.9 ND ND ND ND ND ND ND ND ND

10 0.7 ND ND ND ND ND ND ND ND ND

25% - (1:19) 5 ND 97.2 98.96 97.4 114.0 96.1 103.3 9.1 23.7 25.2
10 ND 0.5 ND 6.7 0.5 1.3 4.9 1.7 63.0 62.6

250 - (1:9) 5 ND 0.3 ND 0.4 ND 0.8 0.6 0.9 12.7 11.2
10 ND ND ND ND ND 0.2 0.4 ND ND 3.2

15 ND ND ND ND ND ND ND ND ND ND

20 ND ND ND ND ND ND ND ND ND ND
117.4 98.0 98.96 104.5 114.5 98.4 109.2 97.7 99.4 102.2

ND
1 pg



()
111.4 99.6 102.3 105.6 105.3 95.3 113.7 112.1 102.0 100.4
97.7 103.0 98.7 103.9 101.2 92.8 112.9 110.1 105.8 103.8
89.0 95.8 97.6 100.9 101.6 100.6 107.3 103.3 100.8 100.1
1 99.4 99.5 99.5 103.5 102.7 96.2 111.3 108.5 102.9 101.4
RSD, %) 11.3 3.6 2.5 2.4 2.3 4.0 3.5 4.6 2.6 2.1
2 107.3 — 87.5 95.0 80.3 98.0 115.8 — — —
110.2 115.6 98.8 103.0 99.6 111.1 110.8 108.3 114.3 108.6
104.1 104.1 106.1 102.8 100.7 107.6 108.1 98.3 107.4 112.6
100.7 100.4 100.8 98.8 99.9 106.9 106.7 97.7 105.6 106.5
L 105.0 106.7 101.9 101.5 100.1 108.5 108.5 101.4 109.1 109.2
RSD, %) 4.8 7.9 3.8 2.4 0.6 2.3 2.1 6.0 4.6 3.1
2 107.6 — 97.9 115.4 103.4 94.2 116.6 — — —
0.1 ne/g
n=3 2



(m/z) (m/z) DP CE CXP
113.0 96. 15.0 25.0

ESI(+) 245.
96.0 96. 57.0 8.0
152.1 86. 17.0 12.0

ESI(+) 226.
135.1 86. 39.0 12.0
434.0 66. 23.0 20.0

ESI(+) 479.
280.9 66. 45.0 14.0
163.1 96. 15.0 14.0

ESI(+) 180.
153.1 96. 20.0 14.0
166.1 96. 37.0 12.0

ESI(+) 313.
120.1 96. 18.0 10.0
185.0 156. 31.0 10.0

ESI(+) 241.
114.0 156. 67.0 12.0
134.9 96. 18.0 6.0

ESI(+) 152.
79.0 96. 39.0 12.0
270.1 81. 25.0 14.0

ESI(+) 329.
59.1 81. 40.0 14.0
60.1 136. 21.0 8.0

ESI(+) 347.
121.0 136. 35.0 28.0
60.0 126. 21.0 8.0

ESI(+) 333.
121.0 126. 37.0 16.0

1 LC-MS/MS

DP:Declustering Potential(V), CE:collision Energy(eV), CXP:Cell Exit Potential(V)
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1.10e7
1.00e7
9.00e6
8.00e6
7.00e6
6.00e6
5.00e6
4.00e6
3.00e6
2.00e6
1.00e6

0.00

2.2e7
2.0e7

1.8e7
1.6e7
1.4e7
1.2e7
1.0e7
8.0e6
6.0e6
4.0e6
2.0e6

0.0

50

3.5e7

3.0e7

2.5e7

2.0e7

1.5e7

1.0e7

5.0e6

0.0

113.0

2451
133.2

60

80 100 120 140 160

m/z, Da

180 200 220 240

434.0

390.0

‘ 479.0
|

100

150 200 450

152.1

226.1.

75.0 135.3 1671.1

60

80 100 120 140

m/z, Da

160 180 200 220



d)

3.9e7

3.5e7

3.0e7

2.5e7

2.0e7

1.5e7

163.1

81.1

121.1 180.2
\ 135.1 |

N

3.9e7
3.5e7

3.0e7

2.5e7

2.0e7

1.5e7

1.0e7

5.0e6

0.0

60

70 80 90 100 110 120
m/z, Da

130 140 150 160 170 180

185.0

2411

168.1

198.1

2.4e7

2.0e7

1.5e7

1.0e7

5.0e6

0.0

80 100 120 140 160

m/z, Da

180 200 220 240

2251

2081

166.1

313.2

2431

296.2
178.9

60

80

I100 120 140 160 180 200 220 240 260 280 300

m/z, Da



9)

h)

3.0e7

2.5e7

2.0e7

1.5e7

1.0e7

5.0e6

0.0

93.1 107.0\119-0
| |

135.1

152.1

50

7.0e5

6.0e5

5.0e5

4.0e5

3.0e5

2.0e5

1.0e5

0.0

2.5e7

2.0e7

1.5e7

1.0e7

5.0e6

0.0

60.1

60

70

121.0

90

100 110 120 130 140 150

m/z, Da

347.2

288.3

60

80 100 120 140 160 180 200 220 240 260 280 300 320 340

100.0

1421

m/z, Da

193.1

\

2701

2102 2522
| \

329.2.

3122

60

80

100

120 140 160

180 200 220 240 260

m/z, Da

280 300 320



@
(e)
(1)

9.9e5
9.0e5
8.0e5
7.0e5
6.0e5
5.0e5
4.0e5
3.0e5
2.0e5
1.0e5

0.0

59.9

332.8.

2741

121.1

L1 |

60 80 100 120 140 160 180 200 220 240 260 280 300 320
m/z, Da

(b) © (d)
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a)

6.9e6
6.5e6

6.0eB6
55e6
5.0e6
4.5e6
4.0e6
3.5e6
3.0e6
2.5e6
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5.0e5

0.0

1.5e6
14e6
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3.0e5
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0.0,

2068

1 Gea

9.0 100 11.0

Time, min

14 .0

16.0
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4.5e6
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| ‘,*J\I
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|
i o

T3 138 140 147 145 146 148 380 153 154 188 158 180

~C

00
3.0

7.0

(9)

g.0 10.0 1.0

Time, min

120 14.0

SRM
0.1 mg/kg

(©)

(h)

15.0

(0.01mg/L)

(e)






