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Analysis of serum metabolomics characteristics of new ginsenoside derivatives
in tumor-bearing mice based on UPLC-Q-TOF-MS technology
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[ Abstract] Objective: A new type of ginsenoside was semi-synthesized by D-ribose and ginsenoside DQ
using glycosyl trichloroacetimide ester method. Its in vivo and in wvitro anti-tumor activity and its mechanism of
action were studied, and the metabolic pathways and products were analyzed by serum metabolomics. Methods:
Using D-ribose and ginsenoside DQ as raw materials, new ginsenoside derivatives were synthesized by chemical
methods, and their structures were identified. The effects on S180 cells, human lung adenocarcinoma SPC-A-1
cells, anti-tumor activity in A549 cells and inhibition to mouse S180 tumor cells were determined by MTT method.
Its anti-tumor mechanism was explored based on cell metabolomics analysis. Results: For the first time, a new oco-

tillol-type ginsenoside, 12-riboside-pseudoginsengenin DQ (RPDQ) , was semi-synthesized by chemical methods,
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and was identified as (205, 245 )-12-0-a-D-ribofuranosyl-Dama-20, 24-epoxy-38, 123, 25-triol, the yield is
38.6% , and the purity is 99.1% . MTT detection of RPDQ can significantly inhibit the proliferation of three kinds
of tumor cells. In vivo experiments demonstrated that RPDQ inhibited solid tumors in tumor-bearing mice, improved
the histomorphology of tumor cells, reduced the spleen and thymus indices in tumor-bearing mice and prolonged the
survival days of mice. Metabolomics results showed that RPDQ exerted its anti-tumor effects by regulating seven
metabolic pathways, including arachidonic acid metabolism, glycerophospholipid metabolism and tryptophan metabolism.
Sixteen biomarkers were identified through principal component analysis (PCA) and orthogonal partial least squares
discriminant analysis (OPLS-DA) screening, and a network of signaling pathways related to the anti-tumor effects
of RPDQ in mice was investigated. Conclusion: The synthesis of RPDQ provides a reference for the synthesis and
activity research of such ginsenoside derivatives. RPDQ shows good anti-tumor activity, which provides a theoretical
basis and data support for the further research and development of pseudoginsengenin.
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8 18.86_532.332 0 0. 060 1.002
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1 11.92  335.2230 1.22 CyoH3,0, 0.24 15(S)-HPETE HMDB04244  AM M>D=B M-H
2 11.93 335.230 1 1.91 C,yH5,0, 2.36 5 (S )-hydroperoxyeicosa-  HMDBO01193  AM M>D=B M-H
tetraenoic
3 14.37  317.2129 1.00 CyoHyo 05 0.38 leukotriene A4 HMDBO01337  AM M>D=B M-H
4 15.29  335.2259 1.58 CyHj,0, 1.10 15H-11,12-EETA HMDB05050  AM M>D=B M+FA-H
5 9.57  335.2318 2.10 CyH4,0, 2.86 11H-14,15-EETA HMDB04693  AM M>D=~B M+FA-H
6 24.62  732.558 6 1.27 CyoHgoNO P 0.59 PC (16:0/16:0) HMDB00564  AM,LM M>D=B M-H
7 17.97  750.542 1 1.18 Cyi3HygNO P —0.23 phosphatidylethanolamine HMDB05779  GM M>D=B M+FA-H
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12 0.94  134.0418 2.43 C,H,NO, -2.61 L-alainine HMDB00161  AAGM M<D=~B M+FA-H
13 1.46  203.085 4 1.33 C,,H;,N,0, 1.62 L-tryptophan HMDB00929 ™M M<D~B M-H
14 5.16  204.069 9 1.45 C,oHyNO 1.86 indoleacetaldehyde HMDBO1190  TM M<D=~B M+FA-H
15 23.14  279.233 1 4.18 C,sH;,0, 0.25 linoleic acid HMDB00673 LM M<D~B M-H
16 17.18  295.2286 1.24 C,sH;, 04 0.44 12,13-EpOME HMDB04702 LM M>D~B M-H
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B9 225U A S AU ik
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A2 4 B DE FR 25 P -log(P) Holm P R A (FDR) SR T
6= VU4 B2 A% 6t (arachidonic acid metabolism ) 5/36 5.55x10 """ 25.214 4.50x107° 4.50 x10°° 0.346 16
3 2 £ 38 (linoleic acid metabolism ) 3/5 9.322x10~* 6.978 0.074 576 0.037 754 1.0
“H 31 5 118 A% 14 ( glycerophospholipid metabolism ) 3/30 0.148 66 1.906 1 1 1 0.275
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and glutamate metabolism)

TG 7 2 1 R R 1Y AH %% 1k ( pentose and glucur-

1/14 0.476 25 0.741 8 1 1 0.272 73

onate interconversions )
B B AL 35 (retinol metabolism) 1/17 0.544 43 0.608 02 1 1 0. 154 64
0,5 52 183t (tryptophan metabolism ) 2/41 0.558 85 0.581 88 1 1 0.171 57
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\ / IPhosphatidylethanolaminel\ / \

PS(16:0/16:0) Phosphorylcholine
L1
[ Citicoline ]/

15(S)-HPETE

Arachidonic acid
I 5(S)-Hydroperoxyeicosatetraenoic acid I \ _ /
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