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Abstract: Objective To explore the anti-aging mechanism of Kangshuailao Tablet (KSLT) based on network pharmacology and in
vivo experiments. Methods Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform (TCMSP) was
used to screen the main chemical components and their targets of Chinese materia medica in KSLT and the major components of
Chinese materia medica in KSLT were supplemented by literature and Pubchem, and the targets of supplemented components were
predicted by the SwissTargetPrediction. Aging-related targets were obtained from the database of GeneCards and OMIM. Common
targets of KSLT and aging were got by Venny2.1.0. The protein-protein interaction (PPI) network of the common targets of drugs
and diseases was constructed based on the STRING and Cytoscape 3.8.0 software. Gene ontology (GO) function enrichment
analysis and Kyoto encyclopedia of genes and genomes (KEGG) pathway enrichment analysis were carried out based on R

language. To explore the anti-aging effect and potential mechanism of KSLP, N2 wild-type Caenorhabditis elegans (C. elegans)
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were performed to observe the anti-aging effect of KSLT on the life span, and the potential anti-aging mechanism of KSLT was
investigated by paraquat-induced N2 wild-type C. elegans and mutants CB1370, CF1038, MQ1333, MQ887 and TJ1052. Results
There were 221 active ingredients, 1 232 predicted targets in KSLT, 12 081 targets in aging-related targets, and 1 020 common
targets of KSLT and aging. The selected signaling pathways of KEGG pathway analysis mainly included phosphatidylinositol 3-
kinase and protein kinase B (PI3K/Akt) signaling pathway, advanced glycation end products/receptor for advanced glycation end
products (AGE/RAGE) signaling pathway, mitogen-activated protein kinase (MAPK) signaling pathway, etc. The experimental
results showed that KSLT prolonged the lifespan of C. elegans and improved the tolerance of C. elegans to paraquat. Compared with
the corresponding control groups, KSLT was unable to extend the lifespan of mutants TJ1052 and CF1038 under oxidative stress, but
the lifespan of mutants CB1370, MQ1333, and MQ887 was prolonged by KSLT under oxidative stress. Conclusion KSLTP had
anti-aging effects on C. elegans, and the underlying might depend on PI3K and forkhead box protein O (FOXO) signaling pathways,
but not on insulin receptors signaling pathway and mitochondria-related signaling pathways.

Key words: Kangshuailao Tablet; aging; oxidative stress; network pharmacology; phosphatidylinositol 3-kinase and protein kinase

B (PI3K/Akt) signaling pathway; forkhead box protein O (FOXO) signaling pathways
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Table 1 Major active ingredients of Kangshuailao Tablet

MOL ID AL UER N OB/% DL 2RI
MOL002819 catalpol CF¥ ) 5.07 0.44 2
MOL003730 rehmannioside A G #F° A) 25.95 0.87 3
MOL003735 aucubin CHk -3 3 ) 4.17 0.33 ¥
MOL003727 rehmannioside C (313 H C) 10.23 0.86 Hh v
MOL003690 ajugol (2 BEHEH) 16.87 0.32 Hh i
MOL004557 geniposide (i JE “F-1) 14.64 0.44 3
MOL003333 verbascoside (B FE{LHE L) 2.94 0.62 Hh 3
MOL003700 dihydrocatalpol ( &%) 3.58 0.44 Hh 3
MOL012340 globulol (A% ) 81.60 0.12 A%
MOL002032 DNOP (S 28— FI IR - IE-F i) 40.59 0.40 A~
MOL005344 ginsenoside Rh,( A & 2.FF Rh,) 36.32 0.56 4%
MOLO001949 panaxynol C A SR L) 42.44 0.10 1%
MOL012329 20(S)-ginsenoside Rg;[20(8)- N & 2+ Rg, | 29.69 0.77 A%
MOL012333 ginsenoside Rg,( A & B Rg,) 20.12 0.82 Ak
MOL012335 ginsenoside Rg;( A 2+ Rg,) 29.69 0.77 e
MOL005401 ginsenoside Rg;( A 2 & Rg,) 39.56 0.79 e
MOL006728 ginsenoside Rb,( A\ Z: & FF Rb;) 29.69 0.77 q%
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MOL000358 beta-sitosterol (-7 £ i) 36.91 0.75 L5 AR HH
MOL000546 diosgenin CEF{ 2 I0) 80.88 0.81 FERA
MOL000263 oleanolic acid (GFHRER) 29.02 0.76 FAE
MOL000449 stigmasterol (57 £ ) 43.83 0.76 AR HE B VIR
MOL000472 emodin KT ) 24.40 0.24 FR M
MOL000771 p-coumaric acid (X #23E AR R 43.29 0.04 4
MOL001729 chrysophanol (K3 ;) 18.64 0.21 Ea-3
MOL000098 quercetin Cfft 57 25) 46.43 0.28 K&
MOL000360 ferulic acid (B EEFR) 39.56 0.06 KA M
MOL003889 methylprotodioscin ( Ffl & J5 2 #7 2 ) 35.12 0.86 K%
MOL003891 pseudoprotodioscin (£ 2 i 2 1) 37.93 0.87 K&
MOL001645 linoleyl acetate (i /% 75 #% i8) 42.10 0.20 B R
MOL002219 atropine (Fi[ G A 34.53 0.21 HE
MOL002228 kulactone CE5 A B P9 gD 45.44 0.82 HhH R
MOLO001689 acacetin( £ & KD 34.97 0.24 R
MOL002222 sugiol (MIAZH} D 36.11 0.28 o Bz
MOL000296 hederagenin(CF i 2 H T ) 36.91 0.75 o Rz
MOL002224 aurantiamide acetate (&t i B2 18 ) 58.38 0.59 Mo R
MOL001790 linarin(Z 46 H) 39.84 0.71 g K
MOL002218 scopolin(FRE % 1) 56.45 0.39 R
MOL008998 cerevisterol (ML & ) 39.52 0.77 IR
MOL000289 pachymic acid (TR % %) 33.63 0.81 IR
MOL000297 tumulosic acid( + Z£fR) 29.88 0.81 e
MOL000275 trametenolic acid (K %) 38.71 0.80 tRE:
MOL000276 dehydropachymic acid( £ EIRER) 35.11 0.81 %
MOLO000300 dehydroeburicoic acid(Z: A K FLER) 44.17 0.83 R%
MOL000291 poricoic acid BURZ ¥ B) 30.52 0.75 TR%
MOL000292 poricoic acid CUIREH #Z ) 38.15 0.75 TR
MOL000290 poricoic acid A(TRZEHZ A) 30.61 0.76 IR

OB-/E I 1 E ; DL-2K 2451
OB-oral bioavailability ; DL-drug-likeness
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Fig.1 Venn diagram of targets of ingredients of Pis RS My A B 2R AR ZS TR C TR IR L35 /E e

Kangshuailao Tablet and disease targets of senescence B R Pk LN S B Rg,WB-A B L SR
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