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[ Abstract | Objective: To analyze the known mechanism of toxicology and predict the unknown toxicity in
Asari Radix et Rhizoma sinensis by establishing the network relationship of compound, protein, gene and toxicant
reaction. Method: After comparing the Asari Radix et Rhizoma candidate compounds obtained from the traditional
Chinese Medicine Systems Pharmacology Database and Analysis Platform (TCMSP) database and the toxicological
information obtained from the Comparative Toxicogenomics Database ( CTD) database, we screened out 13 toxic
components from Asari Radix et Rhizoma. And use the Pharm Mapper Server website to find the detailed
information of target proteins of the 13 components. The network structure of these 13 chemical components and
their corresponding target proteins were drawn by using Cytospace software, and several target proteins with the
highest degree of association were found. ClueGO + CluePedia plug-in of Cytospace software was applied in gene

ontology (GO) enrichment analysis of genes and kyoto encyclopedia of genes and genomes ( KEGG) pathway
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enrichment analysis, so as to determine the pathways through which toxic substances in Asari Radix et Rhizoma
might be harmful to human body. Result: The toxic substances in Asari Radix et Rhizoma may induce tumor and
cancer formation through p53 signaling pathway, interleukin (IL) -17 signaling pathway, nuclear factor (NF) -
kappa B signaling pathway, tumor necrosis factor ( TNF) -signaling pathway. Asari Radix et Rhizoma could
inhibit the central nervous system by regulating apoptosis pathways and neurons, and may also cause other
autoimmune diseases by IL-17, TNF-a pathway and apoptosis regulation. Conclusion; This study preliminarily
explores related mechanisms of toxicity of Asari Radix et Rhizoma, this method can be used to predict toxicity and

explain toxicity mechanism of traditional Chinese medicine.
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kyoto encyclopedia of genes and genomes (KEGG) enrichment analysis
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Table 1 Good oral bioavailability and pharmacological properties in Asari Radix et Rhizoma

(At Y4 R 0B/ % DL PubChem CID

(+/ =) - ( +/ - ) -isoborneol 86.98 0.05 6321405
R AE A nerolidol 40. 43 0. 06 5356544
TEWE o YR I ( - ) -alpha-pinene 46. 25 0.05 440968
7 e B I ( - ) -beta-pinene 44. 84 0.05 440967
165 figi camphor 67.17 0.05 2537
L-Z,FR VK i iR L-bornyl acetate 65.52 0.08 93009
B Safrol 45.34 0.05 5144

F R T 1 methyleugenol 73.36 0. 04 7127

(+) -85 ( +)-aromadendrene 55.74 0.10 11095734
DL-5 ¥ it DL-isoborneol 81. 80 0.05 6552009
Ll 25 By kaempferol 41.88 0.24 5280863
¥ AL 2 iR g neryl acetate 57.47 0. 04 1549025
B4 isolongifolene 46.32 0.11 11127402
Tk 2 patchouli alcohol 101. 96 0.14 10955174
B-TE beta-pinene 44.77 0.05 10290825
A - i pinocarvone 52.88 0.06 12314319
3L 3-carene, ( - )- 45.15 0. 04 442461
ik 3 S g i i isobornyl acetate 67.15 0.08 6375310
HE calarene 51.55 0.11 15560278
(1R)-( =) -Bb 4 I fis i (1R)-( - ) -myrtenol 49.98 0.06 88301
1 -y 4 e 05 T l-verbenone 50. 66 0. 06 92874
(=) -0 A1 7R ( - ) -thujone 63. 88 0.05 261491
et A cryptopin 78. 74 0.72 72616
ERHE sesamin 56.55 0.83 72307
PR R A Tk croweacin 53.28 0.07 5316141
It =X 2 A cis-thujopsene 56.43 0.12 442402
BT 2 beta-gurjunene 51.36 0.10 6450812
JNHE % 1 carboxylate 62.52 0.31 5315890
T & syringaldehyde 67.06 0. 05 8655

L g R I aristolene 52.2 0.11 12309878
HE S cynanuriculoside 53.07 0.09 -
Jiz =X T W g T trans-verbenol 52.01 0. 06 88298

5 105 1 widdrol 45.41 0.10 94334
(=) -B /NI B ( - ) -beta-fenchol 79.24 0.05 61123
PART F methoxyeugenol 65.28 0.05 226486
Y 5 TR T linalyl isobutyrate 43. 04 0.06 36690114
iR sarisan 45.6 0.07 95289
545 Mg epicamphor 50. 47 0.05 2309505
R kakoul 63. 1 0.07 596894
2k naphthazarin 41.43 0.08 10141
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(%) YA R 0B/% DL PubChem CID
i sabenene 46.21 0. 04 11051711
e i A7 T spatulenol 82.33 0.12 92231
1,443 % 1,4-cineole 60. 92 0. 04 10106
4, 9-T H EIE-1-2 4 I B-IR 4 ,9-dimethoxy-1 -vinyl-beta-carboline 65.3 0.19 5316876
-, (+)- alpha-thujene, ( + ) - 47.13 0.04 12444324
(=) -a- A I ( - ) -alpha-thujene 47.19 0.04 637518
(=) -Bh 4 IR ( =) -myrtenal 41.25 0.06 1201529
AT - -)- pinocarveol , trans-( — ) - 53.99 0. 06 1201530
AT EE-( +) - pinocarveol , trans-( + ) - 54.00 0. 06 88302
3-G-F LR L 3-0-methylviolanone 48.23 0.33 10019512
6,10-—F1 3£-9-F F 5 5E +— i M 2- 1 6,10-dimethyl-9-methylene-5 E-undecen-2-one 60.25 0. 05 5318635
5P N ik isomyristicin 46. 17 0.07 6436484
b B DY B B, N-(2-F R 3L ) - dodecatetraenamide , N-( 2-methylpropyl ) - 48. 46 0.09 6440406
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AR A 13 R 1 Ak & W T B 2 o A

R2 EEhEELEY

Table 2 Toxic candidates in Asari Radix et Rhizoma

BUEE, W2, X 13 Rk s W02 H AT 40 P il =

A FEEN B, AR X

13 AL ) # AT AT 5T

Mol ID x| B4 TR Chemical 1D CAS RN PubChem CID
MOL000905 B-TE 1 beta-pinene €010789 127913 14896
MOL005901 5 15 iz widdrol €078670 6892-804 94334
MOL002335 Bt 2545 beta-gurjunene €087929 73464-47-8 6450812
MOL001460 st i Bk cryptopin €007159 482-74-6 72616
MOL000422 111 2% Hpy kaempferol €006552 520-18-3 5280863
MOL012133 R kakoul C049775 18607-90-4 596894
MOL009238 A 5 T 5 iy methoxyeugenol C112468 6627-88-9 226486
MOL000207 H 3L T & 1 methyleugenol €005223 93-15-2 7127
MOL000695 & patchouli alcohol 052983 5986-55-0 10955174
MOL000199 R ik safrol €005223 94-59-7 5144
MOLO12116 EiRZE S sarisan €056048 18607-93-7 95289
MOLO001558 TIRE sesamin C054125 607-80-7 72307
MOL003177 THEE syringaldehyde C069665 134-96-3 8655
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Fig.1 Toxic compounds-target network of Asari Radix et Rhizoma
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Table 3 GO enrichment analysis

GO % H P GO % H P
e 20 B SE T A 98T 2.85x10 7% T 1 20 M BE T A RS 6.89 x10 %
JAT I AR A 1.09 x 10 ~* 2 0 A T 3 AR Y E R 1.01 x10 %
VoS ERER 1.25 x10 % 20 8 T A A R 2.45x10 %
40 AE T Y IE JH 4R 9.29 x10 % PTE A9 98 T 5 1 3.72 x10 7%
£ % A BLAE P14 0 1 S 7.35x10 % A NS 5 T Y LE A 4 2.13x10°%
UM A S B T B 7.10 x 10 % EESH e 1.24 x10 %
Xt i 2 4 4.37x10°% VLR EZS v A 2.99 x10 %
2 P s JBT S N 1.12x10 7% A 0 oF T 0 52 9 3 4 4.36 1077
Xof 4 T A YR 53 14 52 L 3.19x10 7% I PR A R 3 2.14 x10?
1 B R Y 1 9 4 6.44 x10°% T P A I R 0 I A 4.53 x10 "2
I BE T B 3 4 1.59 x10 % S B AE Wy 5 AR A 5.06 x107?
R e 0 B T Y BT 3 1.69 x10 % P TR I A B 8.85x10 7"
20 M 2R A A A A B I R 4 3.30 x10 % SR T AR 5 8.85x10°?
200 H 8 A S S R I 6.39 x10 % T 1 200 M BE T A B RS 1.10x10°%

Ao T REIE 1 pS3 KSR A A . e IBEHR 2 2R 40 M TR DNA BB R AR L R A b
ANEIEF MM G S b, pS3 M id Z 5 MMM 524t DNA MERR 252 DI 419 A2 58 SR 15 20 i 19
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*4 MEWEHS KEGG BREENH
Table 4 Enrichment analysis of Asari Radix et Rhizoma target

protein KEGG pathway

O %&H P *%/%W
Wi M R £ 3 1.21x 107*  60.00
p53 {5 5 il I 5.09x 1072 32.35
A i 9 T 2.15x 107°  30.30
A FR PASO X5 Ap A MR AR 1,49 x 1071 27.03
JEPR 4.89x 107" 26.53
2Lt 6.99x 10°%  25.71
A Y e 1.39x 107" 25.71
=B 8.37x 1077 25.61
JULZE 25 00 2R 1 1k 8.52x 107" 25.49
KEgziprs 1.58 x 107" 25.45
JB5 It s 2.21x 107%  24.39
FRR B g 1.18x 1077 24.32
M DR T RAE H AR IS -BUR AR Sl 2,75 x 10717 23.23
Jot 97 2 95 1.03x 107 22.86
o fi 7.47x 107" 22,67
L-17 {5 5 1@ % 1.36 x 1071%  22.58
BUIR i % 5 0T 5 1 AR 1 5.08x 10712 22.22
EEREN R 5.08x 10712 22.22
JIN G i i 9 1.84x 107" 21.51
TNF-{5 5 1 2.79x 10715 20.37
FIAT &= 95 9.90 x 10~ 20.27

NF-kappa B {5 5l i 3.51x 107" 20.00
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P T AR — S SR, A e R S
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