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Hepatotoxicity and renotoxicity of different processed products of
Strychnos nux-vomica seeds based on serum metabolomics
and their mechanisms of action

ZHENG Haidian ZHANG Na ZHANG Xian XU Cheng MENG Ling-bang LU Mei—i LI Yidin
SHI Qiyue YU Huan
( School of Pharmacy Jiangxi University of Traditional Chinese Medicine Nanchang 330004 China)

Abstract  This study investigated the toxicological mechanisms of different processed products of Strychnos nux-vomica seeds using
serum metabolomics analysis. Seventy-two female KM mice were randomly divided into six groups (n =12 per group) : control raw
seeds vinegar—processed seeds urinesoaked seeds sand—roasted seeds and oil{ried seeds. Each processed preparation group
received an aqueous decoction of the original herb at the same concentration for 7 days. Hepatic and renal coefficients were measured in
each group and the levels of hepatic and renal injury markers including aspartate transaminase ( AST) alanine transaminase
(ALT) blood urea nitrogen ( BUN) and creatinine ( CRE) were determined using a fully automated biochemical analyzer.
Hematoxylin-eosin ( HE) staining was used for histopathological examination of the liver and kidney. Liquid chromatography-mass

spectrometry ( LC-MS/MS) combined with multivariate statistical analysis was employed to screen for differential serum metabolites
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across groups. Metabolic pathway enrichment analysis of the selected differential markers was performed using the Human Metabolome
Database ( HMDB) and MetaboAnalyst 6.0. All processed S. nux-vomica seed products increased hepatic and renal coefficients and
elevated hepatic and renal injury markers ( AST ALT BUN CRE) although these effects were reduced to varying degrees compared
to the raw product. Overall vinegar processing exhibited the most significant detoxification effect followed by oil-ried>sand—roasted =
urine-soaked > raw seeds. Metabolomic analysis identified 14 differential metabolites across the groups primarily including
sphingolipids glycerophospholipids and vitamin—elated compounds. Five significantly perturbed metabolic pathways were identified:
sphingolipid metabolism glycerophospholipid metabolism ainolenic acid metabolism lipoic acid metabolism and linoleic acid
metabolism  with sphingolipid and glycerophospholipid metabolism common to all groups. In conclusion processing of S. nux-vomica
seeds reduced hepatorenal toxicity to varying degrees and its toxic mechanisms may primarily involve disturbances in sphingolipid and
glycerophospholipid metabolism.
Key words  Sirychnos nux-vomica seeds; different processed products; serum metabolomics; hepatorenal toxicity
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Table 1  Liver and kidney organ coefficients of mice in each
group( x+s n=238) %
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Table 2 Comparison of ALT AST CRE and BUN indexes in liver and kidney homogenates of mice in each group( x+s n=0)

ALT/U-L™! AST/U-L"™! CRE/pmol 17! BUN/pumol L™
K 129.28+16. 61 584. 40+56. 85 18. 05+4. 49 2.770. 50
S 172. 82+17. 85" 653.27+26. 34" 37.83+4. 322 4.18+0. 047
C 134. 18+12. 697 600. 57+14. 627 20.48+1. 249 3.55+0.08' ¥
T 137.90+10. 67% 648. 68+31. 15" 19.20+1. 664 3.97+0. 48"
N 137. 00+12. 739 592.32+16. 16Y 21.90=1. 807 3.63+0. 67"
Y 134. 00+7. 85% 592.32+36. 467 25.15+4.33'3) 3.72+0.18' Y
1 ( x200)
Fig.1 HE staining for liver and kidney injury( x200)
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Fig.2 Serum metabolic PCA plots of mice in different groups in positive ion mode ( A) and negative ion mode ( B)
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Fig.3 OPLS-DA score plots of different groups in positive ( A) and negative ( B) ion modes compared with blank group
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Fig.4 Permutation test plots for comparison of groups with blank group in positive ion mode ( A) and negative ion mode ( B)
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Table 3 Analysis of serum differential metabolites in each group of mice

No. VIP KEGG
( ) ( ) m/z Svs KCos KTos KY vs KNws K
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Fig.5 Venn diagram of metabolic pathways for each group
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Fig.6 Metabolic pathway weighting analysis diagrams in each group of mice
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Fig.7 Correlation analysis between differential metabolites and liver and kidney injury indicators in each group of mice
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