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Abstract: The integration of multi-omics strategies has opened up a new research perspective for the safety evaluation of traditional

Chinese medicine. Cutting-edge omics technologies such as single-cell transcriptomics, protein modification omics, metabolomics and
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imaging omics have realized the mechanism of toxic effects of traditional Chinese medicine (TCM) from different levels of molecules,

cells, tissues, systems and even the whole, helping to identify potential toxic components of TCM and discover characteristic

biomarkers. Based on CNKI, PubMed, Web of Science and other authoritative databases, literature related to multi-omics technology

and TCM safety evaluation/toxicity studies in the past 10 years was searched and summarized. This paper reviewed the status of toxicity

research of TCM, systematically expounded and summarized the application progress of various new omics technologies in toxicity

research of TCM, and provided reference for promoting the combined application of multi-omics as a new strategy for toxicity research

of traditional Chinese medicine. In the future, the progress of high-throughput data processing technology is expected to promote multi-

omics technology to make greater contributions to the improvement of traditional Chinese medicine safety evaluation system.
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FTH (3-hydroxybutyric acid, 3-HBA). FRJLs
(hydroxybenzyl alcohol, HBA). 3,4- 2K HR
(3,4-dihydroxybenzoic acid, 3,4-DHBA). 3-F23Ea
Z.1% (3-hydroxyphenylacetic acid, 3-HPAA) FIF%Z
% (tyrosine, TYR) FFEAMAETARIEMH. F&
WA RUs 7 s 2 RN T BRI, HEAH T
1677 B WIE SO MLAE S » Zeng SEB2A F#E = 2%
TR - = B DU AT 5T 3% Cultra-performance liquid
chromatography-triple quadrupole mass spectrometry,
UPLC-TQ-MS ) F iy RBUAH (1 - 25 A O HIUH Kl s
(high performance liquid chromatography-evaporative
light scattering detector, HPLC-ELSD) ll & A~ A4
KPS 22 i E2 2 AR S &
B, WP RS Y A
Shahzadi %5331@45 7 PR B (salvianolic acid,
SAB) FEAN [Fl 83 4 i 52 FH ) AR v 75 5 iR 4
B M ) G B ART B B, KB SAB EE L)
MAPK. WEMEILEE-3- #2380 (phosphatidylinositol-3-
hydroxykinase, PI3K) /25 ¥ B (protein kinase B,
Akt) FI#ZR-F-«xB (nuclear factor-kB, NF-xB) %5/5
S, RIEPUMRIE M . 8IS By 2 0 R LA
PSS, PHBRIS . WNMERR M Ak S R
oA AU THERAEEEIRT ST, A BT AT
AL P R Y LS B 5 S 405
IR AR B43), T A Ay — S, £
2y A TEPPN AT T BN R B, AR SR P B
TS, WSR2 2 E RS T
HOTEERARIRR 50T, A A HoR e
G b G AT 5T TR
6 BTEZF

BT HIEA AN BRI BT TR AR &
TCEAE N IUES IR, ARER T AN /KT 3 B A
AR THLR T o BT A 2RI B Haraguchi
T 2002 R, KA ARBOR & 5 B TR
(inductively coupled plasma mass spectrometry, ICP-
MS) SEEBRE TR AN T, 45a
Vs BT R R R AL 225 50K, 7R A Py &
BTIEE. 0. s S AR — TR,

Bl F 5 S FHY . IS THY . TR
B, MEETHY. BTHERS TR
BONZHEAL, Punshon ZFBORIF X 26580 B sE
T A IR IR ST R T ) 2R R 4 E M e . Su
SEBTR Y ARSI LD MG I i, R T2 AR A
Cd Ba T4 /A Cd FA 3R AR ARERE B 1)
At o BLH] ICP-MS AR WM Cd il T 7] H € 1) 2L
KA R TTRIRE A4k, Cd R INZ 51 Cu.
Zn WIFRES R8I, Stich 5P B G E ST
REPCHARSETE T 12 B Yo R 0] B35 1R A
BZES. MAh, B4R SRR A [ AL
[E] )90 ZR 1401, R AR DL I R 4 i G 9 b 2K
FE LA AR AN ST As Bhia b2, RA ICP-MS
M BRI T KRG 4 v 25 AR A 2 b g 1A
(P. K. Mg. Ca. Mn. Fe. Cu. Zn. As. Cr. Co.
Cd. Ba. Pb Al Sr) Wi A[E] As W e A8 A0 s
fiE, #E—BAEBIZ oG o BT IR % AR AR
5 As LR Z B 5RHK. 245 BB IKFEH As IR
ORI 1252 Z M IC RN, HYIFEIREN As a s,
WA LU R E R sk B 7, RS 2 M s R R
s, HE AR 2N TR T
REVERIE ST, AMUEEXT T 2584 N TR ARG SR
AR, 875 vh 24 O AE SR IAEE IR ) R iR It
MAYRIHEE, & 2544 0 BT 2 ) 5 KR %
PEALEHESCRE, XA IS Y 5UR A2 4
PEPEAl R K
7 ERAEF

B A DLW R b A < B 2R 8 R T
RN R, ARG EMER S LSRG H &
JBICR G WA MAE R SRR AR
S OB B AE AR I AR A S LA A AR A
IReEC R, AT E SR A Y EEemA .
L ER7 1 OSSR TTD vl e e S 31 o A £ K A N
SCUE, g A S SR I R R AR A SR AN X
FRFEARRE A, N CA MG RER T, 2
Wi 59697 SRS TT . 25001 K S5 AR 2 UK . Aschner
LWBNE R RIA A RVEE R (48 & 1 ¥is
B BT WIREAT A SR RS, 73 R A%l
JEHBAR . [P HES X B OGH AR ICP-MS Xf
LR NEE. B RESRBITHUR, WIThE)ELE
LHENH S EST AN, RN T RHEEE
B P AL PE (1L 55 2 SRR . Stanton ZEMIAF 7 IR
TaEA T 5B H . A 0 55 A 20 5 i K



- 736 PED 2025618 B56% B2 Chinese Traditional and Herbal Drugs 2025 January Vol. 56 No. 2

&, {EHEPERE RFEAS (autism spectrum disorder,
ASD) 5T, WEMAE RGN & B AL Fanfse
Map i A oAl “ 2407, BAEARFUE A ASD Ji
FENL:  ASRA FAE ) 42 J8 b 7 B ) <6 J 1 T 2R
HISIR K E G miads, i 4 A AH B gk
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SiawBATPLG N, RITEHSNHE FUEER
#F S M B OB M glucocorticoid-induced
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LASSO) BEATHFEIESE, EFFFEHLARM (random
forest, RF). {RIEM (decision tree, DT) Fl Logit
R (logitmodel, LM) 2573248 G 5L T~ BB}
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Fig.1 Application of new omics technology in toxicity study of traditional Chinese medicine
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