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Abstract: The complexity of the synergistic mechanisms among the multi-component active substances in traditional Chinese
Medicine (TCM) and the difficulty in capturing their effective forms represent core bottlenecks hindering the modernization research
of TCM. Self-assembly technology, as an emerging nanotechnology, that provides new research approaches and methods for in-depth
analysis of the pharmacological basis of TCM with its unique molecular directional aggregation capability. This paper focuses on the
self-assembly phenomena during the processes of TCM preparation and decoction, and elucidates the molecular mechanisms of these
phenomena and their relevance to the efficacy of TCM. It explains the pharmacological substance basis theory based on “components-
structure-efficacy”. The paper also systematically summarizes various preparation techniques for self-assembled nanostructures of
TCM, including freeze-drying preparation method, decoction-separation preparation method, TCM carbon dot technology, TCM
vesicle technology, and TCM monomer self-assembly method. These technologies not only provide key analytical tools for clarifying
the effective components and their forms of action in the complex system of TCM but also open up new paths for the modernization
research of TCM.
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Fig.1 Self-assembly of active ingredients in traditional

Chinese medicine
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Table 1 Self-assembly phenomena during decoction of traditional Chinese medicine and analysis of its pharmacological

substance basis
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Table 2 Self-assembly phenomena during preparation and decoction of traditional Chinese medicine and its effects on

enhancing efficacy and reducing toxicity
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Fig.2 Self-assembly behavior during traditional Chinese
medicine processing and decoction and its pharmacological

effects
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Fig.3 New technologies and methods for elucidating

efficacy material basis of traditional Chinese medicine via

self-assembly
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R LIRS . B TMAO 75 5 18 B SiAA e
KRN IESE, PELNs n B {2k d L,
fem B MR, AN, B RGBT, Xie
SIS AR 22 R B 4/ PR 0 DK SR A9, 2 300
BEINEITROR, SKRAIRENY, HAEAFKAET
I RIF R e, JFRe 5 g 2 4 240
fi. EGEILHFREBA RGNS, RIELPIK
PRDEE T RS EAR AR, b 7
IR LA B, ARSI — 2R ], JiE
14| NF-xB {5 5%, &K ROS K, {2dtF
JE RS AT 40 3B A IE RS« IX SE 8 5 AN IR 7S

T PDNVs {EZFEIRIAIT PR 1), & yARkHE
THEYDRIZ PR FE I H T B 2 Y R fR it 7 B
IR K B AN S8 S
4.4 HPAHRKER

a)Ra REal =R A o I | S SR N S P T 71 A
e ME BN . T2 RAR A ) SR =45y
P R 25507 B AR AN T E R R, A
STHURIRE, PARAPERN S EIAL. &
R GE K AR ELAE 2520 5 804 F 0 R RE A7 AE T
GETTZHER T, XN E T B AR T
FERPR ML T BRRYE . AN ZE T, 2 orH
PRI PRI R, 2R RS AL S
4577 “B. B L AT ECIEN RA NE—
ik, PoRETT A AT e R A R B A
PETE N KERIILF L], RS 2 BAR T
HAAT MR RETT H AR EZYIN R, 1M
BT B ZH A O J0 K J A I A R B AR R O vk
Wb 255207 B AR AR R G T R S

AboZaid PO | — b AR B TIR Y
&R AN AN B H B RGKR R T, fERR O
M = RS S AR T, JE ek D I 2H 21
WA, SRS E . NF-«B A TR &
M B R4 -2 (B-cell lymphoma-2, Bcl-2) 7K
o, FR R E T CERERRA AR E A3
(cysteinyl aspartate specific proteinase-3, Caspase-3)
AKF, B FHEANT S AR Go/M A& A8 40 o 4]
WIBHY, R Go/Gy BIAHLIA T . Guo ZEBW5E
TR TERTER-ZHMILAN Zn?-EEE-RKL
REQRRRL, FTIRITIRERIE . ARSMSEIR RN, X
Fha KRR RE 2 2 FRARIE 2 8% (lipopolysaccharide,
LPS) HI ) B g b {2 R AN R 7 ik, If
T 1 O IR E R U5 AL B 3 U ( AMP-activated
protein kinase, AMPK) /JTER(E 215K+ 1 Csilent
information regulator 1, SIRT1) {5 5 i@ NS
MR 45 B R 2 8 3 3 (NOD-like
receptor protein 3, NLRP3) #FEARBELE, /b & 0E
AN T it LPS AIE M s 4L o L5 3 ik e
i /N BRSE A 4 — 20 IE B gOK Bk 2 3 v T A
3, BT RAEF TR IR 1 2 asEnt,
Bont REFHIHTR MR B ORI ICR . Zhang 555818
WA AR R T — MR T RRRRAME LR R
B TRRERHN AL B A e ook, T2 e 1
G IEIRTT o WEFUH SR A TV IR i AR AR T HL
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TR IR G BEMRAGE GBS, SEBIL T 25 1 e
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5 g

TR, AASRIRATRZEH . R, Ja
FAR AR Z DI 2 KB, W T 2
SRR RS FRARILAE A, i il o)1
AR AR CingiKPER]. A8, #Fsl 5 A
R R 52 R A D REALEAR o AT U X
25 25 2 B RN RZ D R T AR G B A
JRoT TR, RN A “ S5H-ThRE” R R I 2 Yk
JER RIRR LA, fEn 7 o5 RAMRE L,
ARG 25 R 2% 0 1 R AR E B AL S A 85
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