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Analysis of drug toxicity mechanism and toxicity evaluation method using
targeted metabolome method
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In this study, we use the latest targeted metabolomics method to identify
drug-dependent signal pathways, and quantify the increase or decrease of metabolites that fluctuate
with these drugs, and compare the toxicity between drugs. Finally, we aimed to establish a new
toxicity evaluation method for drugs that are unknown toxicity.

From metabolome analysis, in neurons exposed to norephedrine which is stimulant drug, significant
changes in metabolites related to energy metabolism, amino acid metabolism and lipid metabolism were
observed. These results are consistent with lipid metabolism abnormalities, generation of reactive

oxygen species and decrease in ATP, which have been clarified in past studied. Therefore, it is
suggested that the metabolome analysis method constructed in this study is very useful in examining
the toxic mechanism due to the toxic substance.



(Funakoshi et al Brain Research 2013)

@
LCMS-8040 GCMS-TQ8030
MRM  Multiple Reaction
Monitoring

10ppm



C18

MS/MS MRM
MRM
200
@
LY ‘f”_
Dirug \ /!I.;l:;ll\ S GC-MS ar I.C-HS
SH-SY5Y . "
F i g - 1 !DiHuIELi;EL::Lt:I:ruI calls) Measisement nfmulub-ollbn
iERETER E!‘Illﬂ'ﬂl\r:f::.ﬂiln\l'h?lbdﬂ TREaE
TN - BRI
.l .l T E
1uM 1M 1h  24h ety ansys ;IiM::I -
S WEMEN TR = g
Fig.1 N i TR
G oRER
Fig. 1. MEE@REOBRMIZETS A ¥ e — ARROHI
Fig.1
LC-MS/MS GC-MS/MS
(Fig.1 Fig.1
Fig.1
1
SH-SY5Y A
0,1,3mM 24 o
200 g 5
Pirouette infometrix :
Fig.2 5
PLS-DA 8
Fig.2A ol
PLS Fig.2B |
0,1,3mM
B
PLS-DA PLS o
PCA Loading Score g
s < (oo
g MW;§?FE
Table.1 - E}; 11122:4
10| . :
60 | '
Dunnett 20 9 20
34 Factor 1 (43.1%)

Fig.2. /il x7 = FUCRIBHBCETZA IR AT 2D
L E BB




Table.l ZEEWMERBLUVSEBHEBBTERR

Nicotinate and NIC%II aml e e

whl

ISm
R
Tymsme Wetabons

Valine, Leucine and Isé’iucmg Eug

@ Glucose metabolism
@ Amino acid metabolism
© Lipid metabolism

Fig. 3.8 % = o« BRATIC & 5 (B E SRR

PCA PLS PLS-DA  1mM 3mM PCA PLS PLS-DA  1mM 3mM
Lactic acid o - - Dihydroxyacetone phosphate O - Tt
Alanine O - Tt Glycerol 3-phosphate O - Tr
3-Hydroxyisobutyric acid O @] - - Hypoxanthine o] - Tt
Octanoic acid O - - Myristic acid O O - -
Leucine @) - Tt Hippuric acid o] e}
Phosphoric acid (@] - Tt Tagatose (@] - 11
Nicotinic acid O - - Allose O - -
Proline O = 1 Mannose O = =
Succinic acid O O - - 4-Hydroxyphenyllactic acid O @] -
Glycine (@] (@] (@] = Tt Galactose (@] = =
Serine O - Tt Glucose O - -
Threonine O = 11 Allose O = =
Isobutyrylglycine (@] - - Mannose (@] - -
Mesaconic acid (@] = = 1-Hexadecanol o] = =
3-Methylglutaric acid (@] O - - Xanthine (@] -
3-Aminopropanoic acid O O (@] = = Palmitic acid O = =
3-Aminoisobutyric acid (@] O - - Octopamine (@] -
Adipic acid (@] = Tt Dodecanedioic acid @] = =
3-Aminoglutaric acid (@] (@] (@] - Tt Inositol (@] -
Aspartic acid O O (@] = Tt Margaric acid O @] = =
4-Hydroxyproline (@] O - Tt Kynurenine (@] -
5-0Oxoproline O @) (@] = Tt Oleic acid (@] = 1
4- Aminobutyric acid (@] O 11l 2,3-Bisphosphoglyceric acid (@] (@] (@] 1
Creatinine O - Tt Elaidic acid O - 1
3-Hydroxyglutaric acid O o @] - - Stearic acid O - Tt
3-Phenyllactic acid (@] = = Tryptophan (@] O 1 Tt
Ornithine e} - Monostearin O O - 11
Phenylalanine o - Tt Guanosine (@] - Tr
Lauric acid O - -
ne Metabolis) I
Glyce}]otflgh%sp e aE ttE ——
efapo) ISI'E =
Arginine aﬂ(}jgn]ll'le EEEO Ism |
De Nuéf’ Tnacg gﬂyg ro B 5 tﬁ Sis | N
lycine an erine r OIF_fglig __
Cardiolipin Rio2ynihdel E——
lico nesis == Raw p
T, E, A RF‘EEO i B @ Clutathione Metabolism 3.64E-03
mos.:m os ET : ;sw ® Glycerol Phosphate Shuttle 4.22E-03
phost 5{%{%@5 i au%r% @ Urea Cycle 1.20E-02
Fructose a‘ﬁ U E :— ® Ammonia Recycling 1.70E-02
ME . . -
Me 1 n = Glutamate Metabolism 1.75E-02
etabolism « . .
Phosphatidyletha) ?g"'""e °5 955 % @ Arginine and Proline Metabolism 2.41E-02
Phogphatidytinosito] sﬁgrsﬂgnagemo;g $E M % Purine Metabolism 2.68E-02
= @ . incvlely i i 5
ThisgHliG an“o,(owanoaheﬁ% }'s°m" = De N'mo Triacy l'gl}cerol Blo's_vnthesw 15E-02
Catnitin = @ Glycine and Serine Metabolism 3.65E-02
e [ .
r - 4
lﬂlluc!’nqndnal Be! éa Xi u!;rx‘e ho §m =i L Gl}’ Cr:’l).SI'S ) ) 4.33E-02
Phenylalanine an TFY 05'"9 Me [ﬁ'ar"i B @ Cardiolipin Biosynthesis 4.62E-02
a
[=]
a
a
(=]
[=]
a
o
[=}
o
a

Web Metaboanalyst
https://ww.metaboanalyst.ca/
Metaboanalyst Web
Fig.3
TCA a
TCA
ATP




ATP

Funakoshi et al Brain Research 2013 Funakoshi
et al JBC 2016

1

Takeshi Funakoshi, Toshihiko Aki, Masateru Tajiri, Kana Unuma, Koichi Uemura
Necroptosis-like Neuronal Cell Death Caused by Cellular Cholesterol Accumulation.
J. Biol. Chem. 291(41) 2016 25050-25065

DOI: 10.1074/jbc.M116.727404

87 2018

C6 87

101
2017

86 2017

ConBi02017 2017

http://www.tmd.ac.jp/med/legm/houi_top.html

o

(UEMURA, koichi

8 30244586

(AKI, toshihiko



8 60304474



