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Abstract: In view of the current stage of network toxicology research, the characteristics, practical application and development
status of network toxicology in the safety research of traditional Chinese medicine were systematically reviewed. The research
methods and supporting tools of network toxicology were summarized. The network toxicology was used to predict the adverse
outcomes of traditional Chinese medicine, toxicity mechanism analysis, harmful component prediction, multidisciplinary cross-
application, and omics technology. Focus on the shortcomings of current network toxicology and put forward preliminary solutions
and improvement plans for colleagues to refer, criticize and learn. In order to provide reference for promoting the further
development of network toxicology and the construction of safety evaluation of traditional Chinese medicine.

Key words: Traditional Chinese medicine; toxic mechanism; safety of traditional Chinese medicine; network toxicology; adverse

outcome prediction; omics technology

H W25 222 M B Y DOk, R 28 7 R4 2 s Y. Hopkins™ K 9 4% 42 1) 2 4H 56
KFAEIREN ARG Z WA AR T SoRis 23R 258 VE R < 1 W 2590 1 2L

st #s HHA: 2023-08-08
EE£WB: XA AL T IITH (82204938)
B—1EE: PEF, B ARHES:, B 777 17 8 250057 5 4 20 Wi i 9T . E-mail: 17839868693@163.com
*HEBIEEE: L W, L LA, BF 5 b e TR 3 S v 25 # PENLH] . E-mail: Kj2022@zju.edu.cn
XERE, 55 T, A2 AT T A ST, W7 T MR R R AV 2547 E-mail:15222003775@163.com



-+ 180 - F47E F1H 202418 ‘ﬁﬁ-#ﬁﬁtﬁ: Drug Evaluation Research

Vol. 47 No.1 January 2024

il AR T 4% 2 B A R E S R R % A
RGBT« 234080 s -0 " W 2t SR S By . T AE 2
PR AEWFE 5 T, 0 56 M S5 DT X 2% A 40 5 R0 X 4% 24
SR L SR T 4 R B AT R, B
FH 25430 pii - S TR X 248 A58 TR0 SR AR 7 H Ao R B8
P EE . Rt — D O R N BB LIS T
2021 £EH HH “ B -R-E W 2 B B 2 IR & . DA 2
BT AT B BAE N R AR AT IR B,
BV AF T AE B0 S B AE R 55— REAE T T AL
IR e B S AT AR S BT . TR I AR
ORI 9T B B 2 T R GV 2 e A MR BRI R 1
AR . SR, SR A R 25 4 R R 256 e 2 40
W) 4% B B 22 S0 BT SR, LMY B 1) I 2% 25 3 24 1
TG IEMAN TS A IEER AR B4 AL
K 2 T 0% T LR S B RO
S o FAR BH PR DL 2 Bk = A R0 A R 50 A
i s

DUAR 20 2% B 53k 21 2 55 R AR SR IR 4 2 R
FRLN T Gl il (00 K s v SR P28 2% o
SRR MR R S, D I 245 5 B A B AL T BT LA
FEU . R, A I ) 4% B B 2 (T A SR AT 1) S
N T Re i B 20 5 BRI &6 O T A% A8, 94
X A% 45 78 VE S BT SRS PR 2R e AT 8 8 4 B B T
o TRV, B 8 A 0 1) S8 7 RN 7T 4 kAT
IO, 32 e Y 2 B HL 22 A AU AT SE I . A HE AL IS A

T A T R ARG B0 S ) 2% 7 B A AR R
22 A VEVPAN TP AR 90 34 R (] B A T X 9% B 3 2
FEAE A SR T W10 1) 58 35 SR, 0] ) 2% 2 2
AR RS T W, DL 5 5 9 245 5 P A AT
B RREUSE .,

1 NMESEFHEESERTIR

5 R 245 B BRI 9, AH DG HOHE R B T HL Hh A
FAAG R T 15 6 T PR M 2 1L L 40 i AU R AE DS 254
BHAERE . B, 0 E s E LSRRI T A
AVRT AL T BB BB 15 B3k A7 5 45 X R 3 I 4% 7
AR EE R R R A EE S .

1.1 ER¥EE

H AT, FH T 2% 25 222 000 90 10 2 8 22 5
P22 W 4% (TOXicology data NETwork,
TOXNET) . 2 [K] 44 i % 4#5 2 (GeneCards) 25 W) 4L bR
45 J% (Therapeutic Target Database, TTD) FI{EZE A
2 i 18 IR 18 A% #04 & (Online Mendelian Inheritance
in Man, OMIM) %% .

TOXNET (http : //www.nlm.nih.gov/toxnet/index.
htm D2t 5 ][5 37 22 27 B 0 7R 37 0 Xl PR
i VB ALY PR B AR R K W) A
8Ol R A (R 1D o B4, TOXNET H K HR 7
B A AT IR S5 ph 36 [ 1 S R A B A OE AR
mn KB B, {H )46 B HE 8 R B IR AR R A
Hik.

F1 TOXNETHRBIEHIEE
Table 1 Main databases commonly used by TOXNET

Py Bl Hs e 7 5 STHRRYE
1 TRI  HfE 1987 SETFARUR , B 5 1A J A i (KRS TSOMI R W A B A0 45 2. 17

https://www.epa.gov/trinationalanalysis

2 LactMed EL% 1 W FLIIBESR K 8 ) LRI REHE fik ) 24 il A 27 i DA R 22 Loxh 25 0 ] e H AR A RS B, 4 18
SRS HERG AT 55, B E A A 448, https :// www.ncbi.nlm.nih.gov/books/NBK 501922/

3 HSDB W3k 73 6 000 Ff ity B2 i sl 2, B A 1T 5 B A IR H (L et FH 220 it F) IS AR B A I 7 19
ER AR B 724515 5, H BT 2.8 2 PubChem ; https : //pubchem.ncbi.nlm.nih.gov/

4 CTD s T VF 247 AL IR B2 1 0 AH HLAE F 622 950078 0% 3R DL HE IR -5 O 28 TR RS o 3l 20
http : //ctdbase.org/
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Table 2 Commonly used toxicity prediction tools
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Fig.1 General process of network toxicology research
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