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WFZERC R OMEEE (9230) A 1liquid chromatography—tandem mass spectrometry (LC-MS/MS) method
was validated and applied to the 7n vitro determination of novel PAM-type oximes, which
can penetrate the blood-brain barrier (BBB) and reactivate acetylcholinesterase (AChE)
inhibited by alkylphosphonate in various organs. It was indicated that the LC-MS/MS method
could be a reliable method with high precision and accuracy for quantification of PAM-type
oximes in various biological samples. On the other hand, although the oximes are potential
antidotes to poisonings that inhibit AChE, but they are also toxic. To investigate the
mechanism of their toxicity, the effects of oximes on the enzymes choline oxidase (ChOD)
and cytochrome ¢ oxidase (CyCOD) of the respiratory chain in mitochondria were examined.
The results showed that the toxicities of oximes might be related to their inactivation
of mitochondrial oxidase enzymes and generation of reactive oxygen species.
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Transition 1
Transition 2
(Detection/
Precursor  Cone (Confirmation)

Quantification)

ion(M")  voltage
Product Collision ~ Product  Collision

ion Energy ion energy
4-PAO 235.18 38 123.06 20 79.04 36
4-PAD 263.21 40 123.06 22 57.07 24
4-PAL 291.24 44 123.06 24 57.07 26
4-PAPE 227.12 30 105.07 18 77.04 48

@ £A-Filges?D calibrator

B FEER DR E T A RFEHT . 4-PAO
0.235-941 u g cation/ml @ 10 F&E¥H. 4-PAD
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LOD LOQ
(ug/e)  (uglg) range (ug/g)

. Quantification
Matrix ~ PAMs

4-PAO 0.235 0470 0.470-941 0.9967
Brain 4-PAD 1.05 2.63 2.63-1053 0.9899
4-PAPE  0.0908 0.227 0.227-908 0.9988
4-PAO 0.235 0.470 0.470-941 0.9980
Liver 4-PAD 2.63 5.26 5.26-1053 0.9989
4-PAPE  0.227 0.454 0.454-908 0.9972
4-PAO 0.235 0.470 0.470-941 0.9852
Lung 4-PAD 2.63 5.26 5.26-1053 0.9876
4-PAPE  0.227 0.454 0.454-908 0.9772
4-PAO 0.235 0.470 0.470-941 0.9998
Kidney  4-PAD 1.05 2.63 2.63-1053 0.9987
4-PAPE  0.227 0.454 0.454-908 0.9989
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X 3 ChOD JEMEIZ%F3 5 2-PAM D4l

# 4 ChOD JHMERHRIZE T D 2-PAM D %8

Intra-day (n =5) Inter-day (n=5)

Spiked concentration

235 ug/g  2.35pglg 235 ug/lg  2.35pglg

Mean concentration 24.7 242 242 2.29
Standard deviation 3.57 0.449 4.07 0.412
RSD (%) 14.4 18.6 16.8 18.0
Accuracy (%) 105 103 103 97.2

Assay Red quinine (Asog nm)

PBS 2-PAM
Control 0.953 +0.004 0.194 +0.003 *
No Choline 0.128 £0.013 ** 0.109 + 0.005
No ChOD 0.114 +0.005 ** 0.105+0.011
No ChOD +0.03% H,0,  0.307 £ 0.007 *** 0.311 £0.008

® 4-PAO # 5% o & g g A B 22 5 O
LC-MS/MS 4347

4-PAO® 10 % LD, & (0. 889mg/kg) 37 v M &
FrR L 0 &5 S, 3 BRI ICER B S U7 i,
JHPMRG. il R OV iRl 2> 5 LC-MS/MSZ3HT 1T &
LHEBRNMTIbN, TOREEEAITELD
TR LT,

7 4 4-PAO B 5-1% O & Fliligas (2381 B IR

Administered Mean
Organ n
alkylPAM (ng/g)
Brain 4-PAO 5 7.60 1.32
Liver 4-PAO 5 26.8 2.82
Lung 4-PAO 5 76.4 24.9
Kidney 4-PAO 5 638 266

SD: standard deviation
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@ ChOD JEMEIZIIT 5 2-PAM D420
ChOD JHMEIZXI9 % 2-PAM DB 2T ~7- &

*Significant (P<0.005) compared with control PBS.
** Significant (P<0.005) compared with control PBS.
*** Significant (P<0.005) compared with No ChOD.
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@ Koichi Sakurada, Hikoto Ohta. Liquid
chromatography—tandem mass spectrometry
method for determination of the pyridinium
aldoxime 4-PAO in brain, liver, lung, and
kidney. J Chromatogr B, #&&if, Vol.878,
2010, 1414-1419.
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