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LA LC-MS/MS 2 37 /7)» Eet I35 v % 8 B T i 2 8
RSB TT ik

L2 v 24T 02026 1 LC-MS/MS = | & i a]{r PiRRE AR FE R R A T
* oo ABLERE 207991
AW 5T H A e 7 /)N B I AR v R B A AT 3k o AR O 5 B i R A A B R Sy
Bl HHE 1% HEEZ ZIEERIE R ZHUE W » WL Phree AR 2R /7 285BI #H
(Phree Phospholipid Removal Solutions Kit) 17 Fij i FE 6 MUAF R 9 N E MR E &
& > BRI AR pT BRI B 3% 4#  (Liquid Chromatograph Tandem Mass Spectrometer,
LC-MS/MS) FEFTHITE » MR EHRIRIEEAZAE S, (0.1 pg/mL, n=3) IS [EIKERE
BT 97.68-111.44% » FAHEMEHER 222/ NR 2.19% » @ FEHEAEHES, (0.1 pg/mL, n=
3) HITSEIRCEREE A 101.12-103.48% 2 » RAFEHERER 29/ MR 4.28% 5 BEUR
ARG 71 T RT A ST /)N Bl I AR A O T B i A R A o e MR B
TRE IR AN H 227 A A ] s B [ e o i PR 11 0 R IR 16.92-101.84 pg/mL ¢
TREEHE 0.001-0.025 pg/mL » HAEM I LC-MS/MS 4 A7 ekl a & & EAEn
I A% v e g A/ N B A B B i FH B ) B R B AR R A 2 AR B8 -
BB = RAEJE AT R B U A8 - WIS BBR TSI ~ RIS ~ iREAE ~ /N B
5~ /NE RS

~

BEZHEA 0 202646 A 25 H
* SHEEH ° E-mail: ian902567@acri.gov.tw
U B R SR R e B P
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HI S

T 7 TR ot P e i P 2 U il
5 W - W Z£ B (liquid-liquid extraction,
LLE) ~ [EfHZHY (solid phase extraction,
SPE) FIEHEHY A RIS B DA (organic
solvent precipitation) * & &£ i 39 H i K
IFHIZEAURER « #R1M »+ LLE f1 SPE Jii%58
B L AL BRI AL - B
YRR HE TR RERY - AHEEZ N » BEF] LC-
MS/MS #i 5 Phree [EAHZHUE M2 2R/
MBI AIE A E - GeE SRS+
BYER S BRI
BUR o AR A AT DIEEE L - 3%
Bt —2 1 7 EENIEHEE (accuracy)
MG R (precision) @19 o [fh4} » Phree
FEZEHGE B SOt AR i B 5 g ARy
e o AL R S AT AR R B S an AR A R
HER - AR TRA -

W RS LM e g A B e A O
L2 R 3E I e 3 U o R W) B 50 B
RZHE S 0 i /o R EE e B
FE G AR A ARG - BITRAS
=IEEOER R o Hh S — Ay
M 2L Bl ) A B B B8 BB (in vivo
cytogenetic assays) * [T T L BI04 I BR A
ik e AR — « BIFEE E 22
HE5 | R G EE 2 RAHAR OECD Test
Guideline 474 (2016) ® (f&f% OECD TG
474) » NABAMERY R G 8 75 2 B E
IEHIRHAR B8 (bone marrow) ZFEHE @ —

R AT 13 '8 R B 2 B2 75 H BRI
W EE M (hematological toxicity) B¢ A #c 1
#= M (systemic toxicity) ZRHESTEEEHIE
® o (HF5 M bl 3 MR REAR BRI - BIZE 5
eI N2 S H R ENFE
TE Ry R B B HERERH o BURISTK DL 2E
JFR 8 i R AR BRI B Ry B » AT/ N BRI
0 2 WAH G A R U RS A B IR
AT BN R I ER A% e B 2 B
HER BRI E R -

FORFEL 5 i

— e
KRILEE (imazapyr, 2-(4-methyl-5-0xo0-
4-propan-2-yl-1H-imidazol-2-yl)pyridine-3-
99.67%) e e
3-[butan-2-
ylsulfanyl(ethoxy)phosphoryl]-1,3-
thiazolidin-2-one, 98.34%) = #Ef, » [ H
Dr. Ehrenstorfer 23 H] (BRI €8 » 5] -
RIS R SE R B (98.1%) » HHEDERMDE
PR EEEM 5 1inE AR R EE (95.0
%) * AR CEFSEGRA AR - HAib
NI T A R I I
(methanol, 99.9% Ll ) HlJg #7 #k £ &
(acetonitrile, 99.9% LA F) » W H J. T. Baker
(EXkfeni N » 2B) ~ B3k R
(formic acid, 98.0% LA ') » B H Honeywell
(ZEFHTR » 755H) - Phree BENE Z=BR 7 2 F
#H (Phree Phospholipid Removal Solutions

carboxylic acid,

(fosthiazate,



Kit) f#%H Phenomenex (JIFIigEEREIN » 3
)y o KK (corn oil, 99%) W H
Selleckchem (& og i M SN » 2B ) Ei
MedChemexpress (MCE) & & (& 4
M - £&) - Ko EDTA P I i H
Becton, Dickinson and Company (BD) 7 F]
CHTEEPEIN » ) -

= bR

AEEFYIK 2018 FITHEEERES
g (BEXED) BITcEREHYIRE ©
B RS AT I AR B B = S T R S )
ABEEYREREHZES (B
FERE = %HEIT JACUC BERRIR © 23-
TACTRI-IACUC-05) » ICR '4%/NEE 6 E
e H SRt E R L REERR R
7-8 FEER

= B SR

M REASHE 5 DL VA I R E 2
1,000 pg/mL - fF Fy £2 ¥ fF i 78 W
(standard stock solution) » fA-20°Cf&&{f: T
HEOCFEE o (EAI - BCE=ERERA 30
sy - HGE SARMEREHER - LG
B 1 pg/mL 2 EE#E ML T EWR  (standard
working solution) fH °

VY ~ PR R AR R

AR IR A HE TAF 3 Bl DL B

1A EEEE AT VTR 81

0.005 ~ 0.01 ~ 0.02 ~ 0.05 ~ 0.1 K 0.2
ng/mL i EE AR A HE T VR DL £ i B4
0.00005 ~ 0.0001 > 0.0005 > 0.001 -~
0.002 ~ 0.005 ~ 0.01 K 0.02 pg/mL » 1T
LC-MS/MS 73 H7 » DLz e i A 69 92 5 1
e B R AR AR 0 HHERE R?
TR 0.995 » BE/RHE RIFHRTERIFR -

T~ A s O

oAk B (Milli-Q Water,
Millipore, EMhEIERF » fEE]) - WWAHE T
f#% (LC-20AD XR, SHIMADZU » 5#( » H
Ay B VURRARE G (LCMS-8045,
SHIMADZU » 5#f » HA) » #H] & #iE
4> N1 ¥k 8 LabSolutions (Version 5.89,
SHIMADZU » H# » HA) » [EHZEIVE
B 7245 E  (Chromabond SPE - jHiffy » &
Bl) keBfE 0% (5810R, Eppendorf » #E£R
TEE]) -

N~ R TR

1. R BT i

& #7%& £+ 5 HPLC Column Poroshell
120 EC-C18, 2.7 pm, 4.6x150 mm (Agilent
Technologies, HMMAEEREIMN - SEE]) -
PPEREIREE Ry 40°C » & 0.4 mL/min » £
i& 5uL - BEH A W RERZK ~ B #Ey
NG - BB R F AL IR (isocratic
elution) » Z3#HTe1E (1O 45z — -
2. B
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o+ J7 Bk M B B B 7 1k 1F BE
(positive electrospray ionization, ESI+) ~ Ff]
FEJRR (interface voltage) Ky 4 kV ~ IiiAHIE
1 (DL temperature) £y 250°C ~ FLHEREE
(interface temperature) £y 250°C ~ HZ M@ e
IR (heat block temperature) £ 400°C ~ 5&
b R f2 Ui
L/min ~ §ZMES@ 8T (drying gas flow)
10 L/min S NEAERETRIE (heating gas flow)
Fs 10 L/min o {5 8045 =0 BR 2 55 B A3
(multiple reaction monitoring, MRM) ° 437
2SR RS (retention time, RT) %
IR - £ BARERE R (collision energy) °
T2 — pelE— ~ @ e

(nebulizer gas flow) & 3

L~ SRR E BB V) B M AR AN IR

%

&”—  RERB TR AGRY
Table 1. HPLC gradient conditions

1. AR R EE

RIS R 2 N RS 5
M S EESER & (LDso> 2,000 mg/kg
b.w.) 75 3#H] 2,000 mg/kg b.w. ki il
R SRSy E) AR @ R
MU R R PR R A R RIBLAEE —
RIEEER 1 Je 6 /N (hour, hr) HCEEML
B B A S H IR (RSEY)R
) ~ & ¥EAE (Corn oil, 10 mL/kg b.w.)
B R PSR4 (2,000 mg/kg b.w.) » DL |
M (female, F) ~ £ (male, M) /NEEFHS
1 & IS B S S RRHA T BRI (10
mL/kg b.w.) % 24 /MR SRR » A
B —RIZEEL 1 e 6 /NI > DLUE e
o BRER I » M5 H A & K2 EDTA
PLEEIMTE » FFAL 2,500 rpm » 4°C » B0 15
Sy > HUIMAEESS3#9 0.5-1 mL » FHTFE -
20°C 51T LC-MS/MS 43 #7 -

Run time (min) AD (%) B? (%) Flow rate (mL/min)
0 30 70 0.4
7 30 70 0.4

D mobile phase A solution: H20.
2 mobile phase B solution: ACN.

R KRR - BEBZZERBRARASE

Table 2. MRM parameters employed in imazapyr and fosthiazate analysis

Quantitative Qualitative
Compound RT Precursor> Q1/Q3pre  Collision Precursor> Q1/Q3pre  Collision
name (min) Product bias energy Product bias energy
(m/z) 0%) (eV) (m/z) V) (eV)
Imazapyr 3.82  262>202.2  -20/-26 -18 262>217.2  -38/-10 -36
Fosthiazate 5.20 284>104 -20/-26 -11 284>228 -38/-10 -23
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(A) (B)

Max ity : 121,832 Inten.(x10.000) Base Peak: 202/ 9,978
]1:262.00>202.20(+)  Time Inten. 1.0 242 mz 201.00 ADs. inten. 0 Rel inten.  0.00|
125000-11-262.00>217.20(+) S
100000 0.7
75000
E 0.5
50000
25000 02 917
o ] N2
. T & I
T T T T T 0.00 T T T T T T T
0.0 1.0 20 3.0 40 5.0 ] 2025 205.0 207.5 210.0 2125 2150 mz

B— - (A) 0.2 ngmL IKBEEEEINTE (B) ZENEEIEEE
Fig. 1. (A) Representative ion chromatogram of 0.2 pg/mL imazapyr in matrix. (B)
Representative mass chromatogram determined through multiple reaction monitoring

of 0.2 pg/mL imazapyr in matrix.

(A) (B)

Max ity : 595,739 Inten.(x100.000) Base Peak: 104/606,615
[1:28400-104.00(=) . Time inten. 6.0{~a04 mz  151.00 Abs. inten. 0 Rel inten. - 0.00]
11:284.00>228.00(+) =
S
1 > 5.
500000 &
1 ] 4.
=3
. 3.
250000
1 2.
228
1
o
T T 0.0 T T
00 2's ) 125.0 150.0 175.0 200.0 mz
=) — \—.—‘—\ .
B= - (A)02ugmL BEBEEREITE B) LEREEIBE

Fig. 2. (A) Representative ion chromatogram of 0.2 pug/mL fosthiazate in matrix. (B)
Representative mass chromatogram determined through multiple reaction

monitoring of 0.2 ug/mL fosthiazate in matrix.

2. TEEEREE ) ~ E¥HIEFH (Corn oil, 10 mL/kg b.w.)
TREAR RN EE2E/ N O keE  EREEEEH (50 mg/kg b.w.) @ &REL

M EBEE & (LDso= 91 mg/kg b.w.) i 5 M1 55 45 5 3 A2 7] 40 I 2 22 2 5 =

(10) gy H: LDso #J 50-80% 7 & 50 mg/kg Hf o w&tﬁ/bmz*@%ﬁﬁ“ ¥ % — R EEAR

bow fF Ry i @GR & - SHRIBEEYEI )] 6 /NIFIELT » SIS T IMAR IR -

BEopt O BHI i B 6 i e AT A R A

W HCRFIE REER | K 6 /NRE s IMAREE SRR

MR » FUES s AH A & 22 B IR (TR 2EY)

i
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4 phree EHEEL[EAHAEHVE H 248 E
EEE 0 MA 0.2 mL MAZEE LR FIA 0.6
mL 1 1% R ZIEER (RERE 4
fi5) o &t phree EHEIAEERMESR
ZOEFHZARE EERE - RS
# 0 WEEEH R <A - R 09 -

Ju -~ B EcE R

A 22 FIMARAR i+ AR RO o B i
AEASEAE TSR R LR Ry 0.1 pg/mL - K
LA B VRAE o DL LC-MS/MS AT
G3A o RIRFEETTZ2 3B (blank analysis)
VE Ry SRS AT LT - IS A S e 1 B
e o7 e R R ] B T A » 49 | B A HE YR
TELTHE R BLE B o SRR FERF A
(2, 11,20) o

+ ~ FERUE

DAz MR s AR » U g i Bl
i FE AR AR YE S R AR AT+ AR
By 0.01 > 0.02~0.05 0.1 K 0.2 pug/mL i
ZE4@F 0.0001 ~ 0.0005 ~ 0.001 ~ 0.002
0.005 » 0.01 & 0.02 pg/mL » 4T LC-
MS/MS 43 #7 » LAz e T A8 5 9 B 1E e -
TR B VLA =AY - HAERE R?
TR 0.995 » BURHE RIFHRIERGR o B
B EG E AT

EBEWE = (RELEEEARER -
FA TG S ARRIR) / MiA B A E iR RER
x100 %

+— ~ EEEIRER A

DAz 3 MR s i+ O A 5 B
A R AR AR AR+ ASHIT R R E R AR 1%
LTI BT IR R KU Ry 0.01 pg/mL i
FEE R 0.0001 pg/mL » [BIRCEFEG S 60%
DLk s & B+ 398 BRI
(signal/noise ratio, S/N ratio) % 4 KR
10 » DABEAE Ry AR AE AR HE @) o

— PR R B L B R

PG EVE T E o TN B R
TAL 2 B B - 53 ) B fi A ME A & AR
(standard calibration curve, SCC) » & F:'E
UL fid £ & #%  (matrix calibration curve,
MCC) » Lhig Fop =R AR Al BB SR - 4N
FEESS » TR T (A Ry
PSS ENEI>20% DA b o RILDAZE fE R
VLPdha &R (12 -

HHITSARINEL SCC Ky y = 12766.05X
+3316.99 » ;2 MCC £ y = 13381.17X -
37830.45 ; iEEAE SCC By y = 86510.67X
+1240.302 > ;2 MCC By y = 74569.11X +
1414.851 -

FIH (RRELEEESRIE - fE
P b B AR R IR )/ FVS M be & AR R R
x100% » FH A K15 BB SUE R R IR 5
4.8% » TEEEAE -13.8% » #if5 SR BE/RHC I
Bl i R A B B R G TS A Y 9 s A



>20% BA_E o RIS ACET BaAR fit 70 A7 IR £ A
PRrE R ERGET T E BT -

| B ER

LAZ2 B LA i A 0 o A AR IO A D
il i FEAR AR ME VS R O H IR Ry 0.1
ng/mL -+ R4 S T R B R DR AR AT T
[EIRCRERESR (n=3) o [EIRCRAT AR AR I 5
WIS HFIE A 97.68-111.44% [ » K AH
PHEHEfR I/ NA 2.19% 5 TR EEfEHI1S
B/ 101.12-103.48% 21 » e FHEHEHE
TR/ N 4.28% « 2E @ LR R G
BEYVE M B B R B = L R
L 1D i TR AR FE R 70-
120% » HAEEERERZE <20% @ 824
Yy or Mt U5 ik B R fR Al
Method Validation: Guidance for Industry)
@0 AT T IEEIRCRIES Y 85-115% » H
AR T A A EE K« T AR B R R A
BB AR i R B I ELRGA B IR 0.1
ng/mL HHABHZZEE - KIFAKIR B R AR i
R [ S T AT R P O U I [ I ks K

1:262.00>202:20(+)
+)

00>
1500041:262.00>217:201

(Bioanalytical

Max Intensity : 14,359
Time 0.424 Inten. 32]

12500

10000

7500

5000

25004

LS

T T T T T
0.0 1.0 20 3.0 4.0 5.0

(B)

1A EEEE T ik TL 85

PR AR Ry 10 pg/mL - g @ AL
R 0.001 ug/mL » H[EIKER (n=3) 435
WS R MBI /T 94.80-104.02% &
]+ RAHEEAEIR 22/ N 5.95% 5 g
FEEEE L 93.2-96.0% 8 »+ K AE%
FERE (R 22/ NN 3.42% » BEORFT & ik
H RIFHHEREME -

=~ R PREE

T 7 VR A Uk B i AR AR AR FR A
BERINZ EE&MmRATE 0.01 pg/mL K
0.0001 pg/mL » 4M[E = » HEILE (n = 3)
43 A5 Fo A Y 5 SR [ A 1Y 96.3-101.8%
ZE  RAHE R R 22 N 2.78% » H
T R T-ENaR HEEREE Ry 31.02-53.54 ; il
EAB RS HE AR 104.1-108.8% 2/ M
MIEHEHEAR 22/ VA 2.21% » HOE BHET
NG AN By 38.73-47.67 » HiFE RS
BEIERETEFE 60% DL EBUE &7 AR
9%/ HEENEL (signal/noise ratio, S/N ratio)
ZHAFA 10D o

1:284.00>104.00(+) Time 0630 Inten.
228.00(+)

400-}1:284.00>228,
300
2004

100

T T T T T T
0.0 1.0 20 3.0 4.0 5.0 6.0

B= " (A)0.01 pg/mL {KHKEEE (B) 0.0001 ng/mL BHEENREEEMNE -
Fig. 3. Representative ion chromatogram of (A) 0.01 pg/mL imazapyr and (B) 0.0001 pg/mL

fosthiazate in matrix.
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VY9 ~ Bah s A R

1. ILER A AR SR 2 o A

O RTEHE AR Phree EAETREMA
0.2 mL MUAEEAHRFFIIA 0.6 mL 17 1%
M LI RIS B ZEHOR S R il 4 15 - ZKHY
WL 1% FIE Zi576%E 500 15 o HHT
FEIRANR = - fEamME ~ JEHL 22 P IR B
2 AT IR Y I 25 1A B 5 A T R e R
(below limit of quantification 0.01 pg/mL) »
R AR AR (2,000 mg/kg b.w.)
MAE AR 4> 50k 81.18 pg/mL (1hr-
M) ~ 101.84 pg/mL (1hr-F) £l 16.92 pg/mL
(6hr-M) ~ 28.34 pg/mL (6hr-F) - 5375 &#H
IR R G EEARFTR -
2. [MMAE R EEAE 2 3E I AT

K= RRERZERENR AR RER A M

FEBATHEEEGEF Phree BAETZEINA
0.2 mL I AEAR A B FEAILA 0.6 mL Y 1%
BR LGRS RIZEHOR IS R R 4 15 - Hoy
Mri RANFR T - fam e ~ B 22 3 IR
B £ 3 IRURH 9 I AR PR % BE AR A JE B R
(below of quantification 0.0001
ug/mL) - BB R B T A R (50
mg/kg b.w.) M5 AIRYIEE 51 0.018
ug/mL (1hr-F) » 0.025 pg/mL (1hr-M) Ed
0.001 pg/mL (6hr-M) o 537 & #H .« Ffe 5
RETEMBEAEAFUR

limit

T
=11

AR B R A A B U m] AE I
Rl - S REURIM SRS &

v

Table 3. Analysis of concentration of imazapyr in plasma at different points

Treatment P Mean of conc. (ug/mL)?
Blank-1hr-M ND
Corn oil-1hr-M ND
2,000 mg/kg b.w.-1hr-M 81.18
Blank-1hr-F ND
Corn oil-1hr-F ND
2,000 mg/kg b.w.-1hr-F 101.84
Blank-6hr-M ND
Corn oil-6hr-M ND
2,000 mg/kg b.w.-6hr-M 16.92
Blank-6hr-F ND
Corn oil-6hr-F ND
2,000 mg/kg b.w.-6hr-F 28.34

D 72 EIEAH (Blank) 5 & ¥IEH (Corn oil 10mL/kg b.w.) 5 FI&EFH (2,000 mg/kg b.w.) e
2 ND — Not detectable (below limit of quantification 0.01 pg/mL) °



IMAE P EEEE T ik Sr 87

&®OO (RS REREHEM (2,000 mgkg bw.) ZMELERBBREXE
Table 4. Calculation of plasma sample dilution ratio for imazapyr technical treatment group

(2,000 mg/kg b.w.)
Treatment Time (hr) Dilution Conc. unit (ppb)  Final conc. in plasma (ppm)
2,000 mg/kg b.w.-M 1 2,000 40.59 81.18
6 2,000 8.46 16.92
2,000 mg/kg b.w.-F 1 2,000 50.92 101.84
6 2,000 14.17 28.34
RN - REERERBNARERNMIDRED T

Table 5. Analysis of concentration of fosthiazate in plasma at different points

Treatment " Mean of conc. (ug/mL)?
Blank-1hr-M ND

Corn oil-1hr-M ND

50 mg/kg b.w.-1hr-M 0.025
Blank-1hr-F ND

Corn oil-1hr-F ND

50 mg/kg b.w.-1hr-F 0.018
Blank-6hr-M ND

Corn oil-6hr-M ND

50 mg/kg b.w.-6hr-M 0.001

D ZEHEIAE (Blank) s

B EIEH (Corn oil 10mL/kg b.w.) 5 B E# (50 mg/kg b.w.) e

2 ND — Not detectable (below limit of quantification 0.0001 pg/mL) -

RN SEBREFEHSH (50 mgkgbw.) ZMHFEAGRERTE
Table 6. Calculation of plasma sample dilution ratio for fosthiazate technical treatment group (50

mg/kg b.w.)
Treatment Time (hr) Dilution Conc. unit (ppb)  Final conc. in plasma (ppm)
50 mg/kg b.w.-M 1 4 6.15 0.025
6 4 0.26 0.001
50 mg/kg b.w.-F 1 4 4.45 0.018

BaR R T R R - RIS /B
7 6 /NI 53R I 72.2% K
79.2% (81 1 /NFEIEL) - TR e/
B 6 /NI A T 96% (B 1 /[N

FHEL) 76 SCRREE B m] e PR A -
ST T AR BB R T 5 BRI AR
AR TR T DUEE Se kel A 2 10 3 A By
JE
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I FLEYIALIM BR BB (OECD TG
474) O8) 7 H B ARFI FH 05A% 38 A SR AR B A
HMEAYE G EMEEBEEEEG
(cytogenetic damage) » & Fi G & H P
WE AWt R B (lagging
chromosome fragments) Y 5% %% 4 {4 §5
(whole chromosome) FYfAZFT S [ REHY A
T H MG S R 8 S e (structural or
numerical chromosomal aberrations) ° F H:
A5 (principle) G5Bl - HIE
VB ERBER T ORI EEZ
EERYESE) » RIS A BL ik 1T A 5
SRS R AR T - FIE Y E A
BAME R A R (& L JIEA Y P A P 54 0
AR ECAGRLIMER A% 38 AR 3%) JA i ) PO {1 22
Bh (1) R A B R A A
LER B NI R AR Q) REEDN
B B B T A AT rT PRARE R [ G B R & 2
e fE S 2 G DB AH B 5 (3) P i SR 45
AR S B I FEH IR R i B A fe (4)
Y B RBN Y - AR A
EHEYEER TEERE L - RAER
Bkl SR 2 S RE M PR IR YRS -

% OECD TG 474 ikEatE 5 [BLEE 8 KX
FEK R E S T/E/MH  (International
Workshop on Genotoxicity Testing, IWGT)
ik & RHTTHZ TEE - EEHHEL
VIEREEREREEN > B (1) 8
SENMWHMEREAR - BIAR BCEAAL I ER {5
PRLIMERAY LR TR 5 (2) HBRMIER
B 5 Q) B RZ LI - #E
M EREM MRS AR+ (MK 5 ER

AR R B EAY) B AT A R R
(4) RIS AS ZE R A TR B R B 38
% 5) IRHEYE IENEKE - H
JEAE — AT Fe R B A R RS R
HH IR YIRE P15 808 - A G DUER I Ry B
B ER G -

H AT FE 2 BER ST R B 2
B B R R A IR e DA/ BB Y R A T EE Y B
JIE2RIEEEERL @5 101419 5 | MR
EAL g A0 e S/ BT I BR i e B il o
AT — 7 A BRI R 3 M SR AR M Y 53
HEERR ¢ 7 ORI RS RBERE
BE - ABFSRET DL LC-MS/MS 437 714
AT g /) B T AR 5 A D B i AR Y
AL RIBL » A9 MAE 53 A Bl vl g
R/ N E S Y E BB R
BHEAEEH -

ARSI A T P 52 AR A I ) 2 P L
R4 At BB b 2 e B TAF - fEAR
WFers DUERSERR - SEA RTS8 (T 1 £ Bl
ERGRITE B R s B R A - it —0f
B

51 HISCRR

LATEBE SRR B - 2021 » SRSERE bt
K BRERBRER » BT ER 1101490216
e e

2. A nE R R A SE Y E B - 2022 - B



Batirs B e LB R AHE - FDA
N FeER 1110023301 57 -

ATHIEREEZES - 2018 - BEEIYIIR
AR BEFHTES | - RACFEE 1070043010A
A

JREFEHERGLEEESR 2 2020 0 A
~THE LR EFME - B H
https://www.fsc.go.jp/fsciis/attachedFile/d
ownload?retrievalld=kya20190905056&fi
leId=210 (Feb. 2, 2023)

JBAEFBHERGLEEESR © 2020 ¢« K
AF7 22— bPREFME - wH
https://www.mhlw.go.jp/content/1112,000
0/000784610.pdf (Jan. 1, 2023)

ERZEEYIERESFT GLP HEEEE © 2023 © iR
PR e /N EALIMBR L et - 06
By B RS A & e ok
1124G22GMNyg) °

RZESEYIABRTT GLP EHERE - 2023 © i
FEHE 96% 5 e/ NEALIMBRIIRZ 3B
BAE B A RN F SRR
1143G22GMNyg) °

. Beevers, C., Uno, Y., Meurer, K., Hamada,
S., Hashimoto, K., Kirkland, D., LeBaron,
M. J., Curieux, F. L., Hegarat, L. L.,
Martus, H. J., Masumura, K., Ohyama, W.,
Roberts, D. J., Vasquez, M., Whitwell, J.,
and Witt, K. L. 2025. In vivo genotoxicity
testing strategies: Report from the 8th
international workshop on genotoxicity
testing (IWGT). Environ. Mol. Mutagen
66: 81-100.

1A EEEE T TR TL 89

9. Casati, S., Ravelli, A., Angeli, 1., Durello,

R., Minoli, M., and Orioli, M. 2019. An
automated sample preparation approach for
routine liquid chromatography tandem-
mass spectrometry measurement of the
alcohol biomarkers phosphatidylethanol
16:0/18:1, 16:0/16:0 and 18:1/18:1. .
Chromatogr. A. 1589: 1-9.

10. European Chemicals Agency. 2023.

Opinion proposing harmonised
classification and labelling at EU level of
fosthiazate (ISO); S-sec-butyl O-ethyl (2-
0x0-1,3thiazolidin-3-yl)phosphonothioate.
Retrieved from
https://echa.europa.eu/documents/10162/1
€835638-9198-9¢20-2b27-00e83bbd2bba

(Nov. 6, 2024).

11. Directorate General for Health and Food

Safety, European Commission. 2017.
Guidance document on analytical quality
control and method validation procedures
for pesticide residues analysis in food and
feed. Document number

SANTE/11813/2017.

12. Feng, X., He, Z., Wang, L., Peng, Y., Luo,

M., and Liu, X. 2015. Multiresidue analysis
of 36 pesticides in soil using a modified
quick, easy, cheap, effective, rugged, and
safe method by liquid chromatography with
tandem quadruple linear ion trap mass
spectrometry. J. Sep. Sci. 38: 3047-3054.

13. Guo, H., Wang, J., Wu, Y., Liu, W., Bu, J.,



90 EEMESSERIEE 5 20 1]

and Zhao, Q. 2018. Sensitive and
simultaneous  determination of nine
anticoagulant rodenticides in human blood
by UPLC-MS-MS with phospholipid
removal pretreatment. J. Anal. Toxicol. 42:
459-466.

14. Food and Agriculture Organization and

World  Health

Pesticide residues in food 2013, Joint

Organization.  2014.

FAO/WHO meeting on pesticide residues.

FAO plant production and protection paper
219.

15. Majhi, P. K., Sayyad, S., Mishra, P., Kamte,

S., Sahu, R., Ghosh, G., and Subudhi, B. B.
2023. Low-volume plasma sampling for
determination of dextromethorphan and
dextrorphan in rat plasma: LC-MS/MS
method and its  application  in
pharmacokinetic study. Biomed.

Chromatogr. 37: e5588.

16. National Library of Medicine. 2024.

Fosthiazate. Retrieved from  https://

pubchem.ncbi.nlm.nih.gov/compound/917
S8#section=Acute-Effects (Nov. 11, 2024)

17. National Library of Medicine. 2024.

Imazapyr. Retrieved from
https://pubchem.ncbi.nlm.nih.gov/compou
nd/Imazapyr#section=Acute-Effects (Nov.

11,2024)

18. Organization for Economic Cooperation

and Development. 2016. Test No. 474:
mammalian erythrocyte micronucleus test,
OECD guidelines for the testing of
chemicals, Section 4. OECD Publishing,
Paris. 21pp.

19. United States Environmental Protection

Agency. 2004. Fosthiazate. Retrieved from
https://www3.epa.gov/pesticides/chem_se
arch/reg_actions/registration/fs PC-
129022 01-Jan-04.pdf (Nov. 12, 2024)
U.S. Food and Drug Administration. 2018.
Bioanalytical method validation guidance
for industry. Docket number FDA-2013-D-
1020.



1A EEEE BT TR 91

Establishment of Analytical Method for

Imazapyr and Fosthiazate Concentrations in
Mouse Plasma by LC-MS/MS
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Abstract

Lee, Y.Y.,and Wang, K. P. 2026. Establishment of analytical method for imazapyr and fosthiazate

concentrations in mouse plasma by LC-MS/MS. Taiwan Pestic. Sci. 20: 79-91.

The objective of this study was to establish a method for the analysis of pesticide
concentrations in mouse plasma, using imazapyr and fosthiazate as test analytes. A
phospholipid removal solutions kit was used to clear plasma protein and phospholipids from
mouse plasma, in which acetonitrile containing 1% formic acid served as the extraction
solvent. Results from analysis conducted using liquid chromatography-tandem mass
spectrometry (LC-MS/MS) revealed that the recovery range for imazapyr (at 0.1 pg/mL, n
= 3) was between 97.68% and 111.44%, with a relative standard deviation less than 2.19 %,
and that for fosthiazate (at 0.1 pg/mL, n = 3) was between 101.12% and 103.48%, with a
relative standard deviation less than 4.28%. The concentration ranges detected in plasma
samples for imazapyr and fosthiazate were 16.92—101.84 pg/mL and 0.001-0.025 pug/mL,
respectively. Our findings indicate that the established LC/MS/MS analytical method
coupled with a mouse erythrocyte micronucleus test is effective for the qualitative and
quantitative detection of imazapyr and fosthiazate and could therefore be a model to
determine the presence and levels of other pesticides in plasma, providing a basis for
verifying exposure of pesticides to target tissues.

Key words: LC-MS/MS, phospholipid removal solutions kit, imazapyr, fosthiazate,

plasma, mouse erythrocyte micronucleus test
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