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[Abstract] Chinese medicine self-assembly nano-strategies (CSAN) is to utilize the self-assembly
property of Chinese medicine components, so that the Chinese medicine components can self-assemble to form
structurally stable nano-preparations through non-covalent interactions. The formation of Chinese medicine self-
assembly nano-preparations is often a synergistic result of a variety of non-covalent interactions, and many
Chinese medicine monomers are susceptible to self-assembly due to their structural characteristics, and the

phenomenon of self-assembly of Chinese medicine is also common in the decoction of single or compound
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Chinese medicine, which has attracted the attention of researchers. It is found that CSAN can improve the
solubility and bioavailability of active components in Chinese medicine, which is of positive significance for the
development and application of insoluble components of Chinese medicine. The self-assembly phenomenon of
Chinese medicine decoction is closely related to the therapeutic efficacy, and the study of self-assembly
phenomenon of Chinese medicine will bring a new perspective for the explanation of the mechanism of Chinese
medicine decoction. At the same time, traditional Chinese medicine(TCM ) has unique advantages in the field of
anti-tumor. The application of CSAN in the field of oncology can not only exert the anti-tumor effect of the active
components of Chinese medicine directly, but also act as a natural nano-carrier to carry chemotherapy drugs for
combination chemotherapy, improve the targeting of drugs, enhance the anti-tumor efficacy, and reduce the side
effects of chemotherapy, which has excellent anti-tumor potential. The preparation method of Chinese medicine
self-assembly nano-preparations is simple, low cost, and has better safety than traditional nano-preparations,
which is conducive to the promotion of the clinical transformation of nano-preparations, and also helps to
provide new strategies and perspectives for promoting the modernization of TCM. Therefore, based on a large
number of researches in this field in recent years, this paper reviewed the formation mechanism, different
assembly forms, formation conditions and stability of Chinese medicine self-assembly nano-preparations by
searching databases such as China national knowledge infrastructure(CNKI), PubMed, WanFang data and VIP,
and summarized the application of CSAN in different tumor therapies, providing a reference for further research
on CSAN.
[Keywords] traditional Chinese medicine (TCM) ; self-assembly nanoparticles; antitumor; combined

chemotherapy; stability; decoction; active ingredients

CRESRE RS E S PR G b 0 s e Al 21 B¢
S LB Ty m-m HERUAE VR R BC 7
SRR LA R T, TR RS T LA R SR Y A %
TR 2 (a0 g K ok 5ol 2F 425 ) 2, AR SO A
22 5 A AR IE BUR AR TE 10~1 000 nm fY 24
KA 3R GE AR Ry e 24 2 K

24 2 2 0 K SR I (CSAN) BE 12 i35 Mk 1 o v
2 T M L0 TV L O 2 W 1 A ) R B 4
SR 25 W HE M 45 A AT 25 O Tl A A AT R
I7 AR, 38 3 AN [ 1 0 98 WL & 4 B e g VR L 8 T
PAREAR ALY T 25 90 1A R B I R 24 14, 7 Fifr g 450 35
RN E K., 3T CSAN 1898 4E 45 8 1Y A £ 0F
8 AR SCLRIR T CSAN FE 96 i 40035 1 A 5 0 i, I %5F
o T H AR R M PR BOR i Ak X ROk AR
SRR A R AT S A AR R S A R g
A YR R I 25 AR AL E 2T 1 SR
1 CSAN B R #L

o 25 Ak 2 AT B2 2 RE L ALHR G 2 A W 0
e N TR 2RSS R A AR R 2
¥ RS2 2=y BRARHE R LR 5 Ak A di A he
FI 4 2% 3 R O AR 55 7R 0 A BT SR, i T
PR Z 6] TR B R DG ER T 4R 68 LR B %A T R
R — R G A n PR VE T . Hh 2l [ 2 ke i R
- 186 -

It A O Ty e HERL B KA e AR
KBEAAE FH AR LM VR HDE B, vh 25 B 3 B AN
HAZ — Bl AR He A 3 BK 2y, B 2 o e S 2 Fhosl 2 Fp R
A AR SR R AR Y, TRrh 2 B AR
JE AT AL XA 5T 2y [ Al o ms B R X

SURE AR P B AR Y 4 ) 55 A B4R
hzZz =D R A AT AR R 2 EH .
/N BE G PR A TR T LA A SRR R - HE REURE B A
T RS E 1Y 4138 40Kk 55 B R AN H UK R
W SR K AR A AT IR R (UA) T S
Tt 22 Wl o A RS TE AR ) A B AR AE A A
eI K A FH R AR KV W 1 B K S A % 0 A
U SR AR DUBE S K R 4, 76 vh 2 B 20 2 0o A% v 3 il
FELE, A UA 4 7 0] LL3E 3 43 F 22 8] 18 i 7K 78 R0
S B B UA A 425 90 Kk 7 5 K A0 546
ISR AH B R0 5B D B T IR A8 K R B R
PEO UA > T 5 52 B (PTX) 4> T 4544 i i 2K 38 B
A o ZURY K AR AR T 1S UA 43 F g 2 4 H
LT 5 PTX 43 F 25 44 11 T e B AH 342 19 2 SRR,
I 38 28 5 K A B G i B 412 0Kk e HE
U — B B AETE b 2y B AR e s, b
ZHENG 25" & 3124 pH 2 8.0~9.4 ], 586 % iR 43
Tt LA TR R R AL KRk 5



520 B4 24 ] HEXBAFZRS Vol. 29, No. 24
2023412 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2023

KR A L o - HERUR R IE A B AL % K
JE o e AL AE FH 2 — Fh nT 32 PR 8 2% 44 8 5T o Y
oy F AR T, 22 Fh K SR ¥ I 2 b mi 43 0T DL 3E
B2 VE 5 4 @ R A 4l 2808 s ko, ol >k A
Fz1 HHFEMR DK CSAN

Table 1 CSAN of active ingredients in Chinese medicine

T AL AT P 25 IR R R LA S
Fe' |1 412 I8 s B AT O PR T A 1 2 oKk
TRl L 11 2L e SR e BE AT A3 I Y K AR B A 45

AR, WL 1.

2 A i 55 oy K it Rk 2L NLHT 27 30k

/IS B - PR T A R /N BETH i PO PR B NGSE A BEAN -m SE AU T PR [6]
LR WAL OB DU 55

FECRRR-H KRN KR FFRORIR  SRPECRM Ui T HUMRSE B B KA ELAR vl (7]
Hekm  H LR Ui &

UA 9Kk UA HEAL 2R 45 IR b L KA EL AR A A B il (9]

R IR BE PN PN PO PR A - HERUE TR B Ein ) [11]

ARG AR AL ARREZE WAL IS IR b B A5z 4 1 il [12]

BT /N BE B AN A AT WA PO BUR PUMR S W R REOK A A SUE [13]
/INBE R O PUE HUR B LA 4

DA AF/NBERR AR LT AT | Yo HUAA S BLK AR EAE IR AR PO [13]
/INBE R W PUR PR Bk LG 5

R /N B B 4 K A PN K#g YU HUR w-m MERPEHTREBAE I PO [14]
/INBE R O PUR PR B IR 55

2 CSANHJEERK

CSAN HA ZF i 2 2, b 25 R 3 F A
RN 2t B rh B AR e B AL 9ok = A 2
BAA TS PR B 43 B B 2 5 5 I K R S 2 R
RIS A A AT HE", R rp 24 1 24128 9 oK
il 30 TT LAAE SRy AR 1 425 0 oK 244 i 3% 2 0 T
WA EE N R BEWE NG S S AAkE
A AR B B 2454 3 2o it v 5 RS, CSAN EE 1
TE 2 fof JHL 7 AN [R]85 A SR 2L A 1 2 1 T
2.0 PR A ARk BFSE R B h 2
Ranms 2 R 28 (2RSS IR T B AR YR A
Z R Loy 4 B B A REE AT DUTE A [R] B9 v W rh
KA B RN

i G Y R FE N RARED Yz
— FLAURE B IR SR T G R 2 A A A
Fog R W NPT AR~ SN E R B TR
HETFE 9Kk A 418l i i . UA S Pl ER
2 BUA HLRK PE A MU A %6 77 AR g oK 45
Rt A T AT R R, A i RN T BT
T AR F K S 25 W i S By o R R T R R
FEWTE R Z — , BATE KW A 430 hE
TIN5 A2 Y i 5 A e H R R A ARGk
JiE AR s Ak A R A BE Y A R R,

I RE AR o AT 25 17 1y 1 IR W AR A M G 5
FIMERE I MERR STHIOCR R L H A5 22 R MR S
7 A2 W 45 = AL 5 WU TE R R P S B B A
2H 2 S

SRR Z AT AR PR RAKR D T
G B AU UL SRR . 2R AR
P R R K S e B A 5 A B K P DT A
VA s b 35 i 592 B 24 7 A g K P 22 1] ) SF- 8 A R
TR Z RS AHE™ . N R ZEd
& WUy B b 22 W o A IR TR M M i 1 R R oK
KL, R LAAE O 3 G5 22 DY Al BF A AR 40 OK 0 X 2K
PR, I 2R R A A A KR
AE T BHE HE 18] B8 7, i 7 2 (O SRR ) 16 A J 1 25
ZBE T DL [ A A KR T R B R, A LTS
F T 938 488 o) BE 0 FIPTIE IS MR 0 R Y R B Ui Y 2
oy 2 AT LA 28 R IE 9 oK ORE, T A B A 4 Y
PRIEIG I 2 WE UL 75 0 A W R A PR R 2 e
ARt — IR .

NG s Al S R (AN E R 7 S S T PO |2y
BEHEAT A4 T AR R N 2 PR IO A A
HRHRGE THREMNE—LEE. KT2E
HOR & R A9 B AR RE 0 P iE v, il A
F2 0 R OF 4R R AT TR R

- 187 -



520 B4 24 ] HEXBAFZRS Vol. 29, No. 24
2023412 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2023

4 2t R % BB AR H BB B AL 2OE AR R g
)AL B AR AN M2 B R H IV R I
Yy o KSR A AE B R T 98 K JBURE AT LA a2 )N B e
A I A4 ) 5 A 0 A 5 Y R A TR AN KR T L
Sy it TR XV 2 ) R 1 T R AR A O ik

INBEGS R T 24k SR, E R A T 2
A /N BER T 2 05 I 25 R R 2 S T
Bo 52 Ma sy ek A%, /N BER - 1A BE
i 409 DK s %o 22 T 24 4 0 €0 2 BR B LA L LR
— 2R B0 A A A VR N B - K H R 4 K
RN 4 €0 A 4 Bk R LA A R Y 1 VR R R
T (0 2R AR S /DN B - 38 25 A R B R A
T /0N B G B A 1 T B R R AR g SRR AR L /N
BEOR EL A S PR RE & LSRR, M R
N TR T R

UK A AE S — kA% G5 v 25 78 BLAR 0F 5% v IE S B
AR E I i S5 B i, 9 LA AT 33 g 7 3 o 2 4 7 K
G P 9B A RN A3 AR R R K R X — R T L
Hh 5 40 K 24 1) %) i ) R T, 33X R e 9 e 249
O3 RE SRR TG B 2 2 ORI T LA A 4 0K 25 4 1
B IERCR .
2.2 hZmFI PR A AR kR T 25 R o
ISR 9 TEN o NI BB NN i S BT 7 R
2y i 7 By 6 B A o R R AR AL R T T R A ok
LD Z 05 & B 25 3 ) R AR AR R E 413 A
KR 57 R BAT B UVER AN EE P A ROk
2 & 04 AL, fiE 06 46 A /N BE B e i b o T
W R TR AN K R A LA A R T A
A3 IO B0 1) A AP Y5 B AR S T h Y 9 OR TR
A A B M R AR A R IR AT R AR TS P BRAS A
H % v 1 49 KRR R T R BB R O R BB A 9
TR AT 25 H 5537 b i g K kL BE T ol H B P
A M B 1 A SRR, A R v S A 1
J W i ik AT RE B T 25 i ) v Y 4R A K
B G2 6F 3 70 o (0 A I O R A DOk R L F SR
w2437 7 R A ke G KR RTRE A R 25 3 R e
P 0 5 4 REMIL ) R A P B AR T A AR A
2.3 P2 A 4 B R B T TR 2 2 AN K R

A 1K e 2 3 P R 8 A LA PR A 2L R K R
AL SR v 2 B Y 4L R A PTX RE X
20 it 1Y) S A AR 7 A TR R A, AT 3 B0 AN O
T, /INBE R, AT LA 32 5 b A 2R 3] R 40 A %) £ A
e, TN BERR DG S 0 2O A HE 1) R R VA
1 Bp 6 B0 4E ), CHENG 25106 /N BE B 5 PTX il
- 188 -

I TR BB T R 2H B 40 K R (PTX -ss-BBR) , iX
Tolt [ 2 2 56 W A SR it ke PTX A £ K K 18 1) i) 0, O
A A e H kw1 P . GENG %9383 T — Fl it
BILRYBMH T AAR ERWEEREGY -5 A
2T K % 4 ¥ (OPDMA-Celastrol) , I 1 /K ¥ ¥
20 B T8 19 KR, EL A T G 1 245 40 30 g 2 R B
1) R AR B 1] B ), 3K Aol o 4 24 1 G 5 R A A
B B 2 RS P T 2 R A W A BE L O AT DL GE
ao A 348 58 20 K R0 ) S Bl B Bl 0 1) e L o
JT o
3 PHBAENKHEFIEEHEMEREE

2l 22 AR R R A T RO B g%
Pl A fa] B, AN T B2 A I A T2 A, 24
A3l 25 B 42 G K R A A AR DG AR 4 BT K B
S W, A I A PR R A ek AL
FNZE e VAR vR AT AL v 2K TR A 4 )
238 i A 5 PR IO AS L D B ) H R 3R A
(ONE RS D TR Tl s IR T AN /s
FEREREP S VAN L P R iR R R SIS
bR PR E) R pHL, B 2R Al 4y 1) A [ L B
SRR 2 4 R A R s R A, HE A UA FE %
VTP AN ] B R R BE LA SR T UA KR Y R AR
A3 AR BER £h 22 v (PBS) 19 pH X K ¥ iR [ 20 %
IS 8 B AT F S B R DU A L
AHTR] B 251 5 /N BEmd [ 20 %, 75 21 1 9 KRR A2
FUE AR, X Al g 5 24 i 4 1 25 09 AN W) A
S AN TR] ) i B | B ] K BE R pHOG H R AR
G KR PE R H A 52 M PR Y A Y RN S A
BT AR AT T AT 0 G KR I 5B R AR A
4 CSANMITEEMMR

YK 25 ) W R R R PPN LR AR Y B R
24 2 2E G ORORE AN T B A% 0 A% i AT R
Fr— B MRETE, Wk A2 | Zeta HL 0 S5 35 A5 85 1 T-0F
M g oKk i e E PERE L IF 98 R B UA-PTX 44 K kL&
T AEAFAE PBS W 15 d oA & B B AR (L R MR [
20 e K BE B AE S R A AF 3 A R Ok 4 R AP iy fR
FEVENY SRR R - H SRR 9 KO A = IR R A T
24 AR K B 4 B Ak 24 e e v o T R
T MG IR R B RS RE M, — 28 1 41285 4 KOk W AR A7
TE 5 A7 LTS 79 PBS H, 24 h Fl1 48 h AR SR WL 4 3| B
I B R R4 AEAR S A B 9 T 75 i — TR A
5 CSANZTEREE R R A

I i 2 P TR N R R A R AT
A ] 22— AT AR IR T R RE R BB TR



520 B4 24 ] HEXBAFZRS Vol. 29, No. 24
2023412 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2023

— KW 25897 AT RN B 25 2o
BN S5 B2, v 25 B I R T R 4 R R4
T R 20 B, A o R A K RN A B 2E R ALK R
ART7 T BT R YT BR A5 VA 97 38 B AN RN 5
RAE B SR AREE ER T 2SR
A v 2 B R 43 5 AT 25 W B IR
BCR — BT IIR T R BRARIT A h 2
FI 22 0 K e Ji 9o S s R 12 e 4 24 ) 1 O i
FAR E P, 36 5 24 ) 1 B0 1) T R REJCRE T L F b 2
NG BT IR O M TR A kAR O AR 8 B AN 1 2K
(B A A A %) AT 250 i A R RO, Il o A
[vi] 1) e P9 24k 4 3K 20 P ) B8 2 5 Y o

UA fELE TALA T (BESR (Lo i F B g 7 &
GERSRAE Y, FL b bR VR RS 8] T K R E SR
S, AL AR /I A M 9T R AR O R
S 2 AR . UA U B A 45 40 0
L o (i U W R (1 D B 2
VL UA A 413 90 K kL (UA NPs)™ BB & 3% 10 1l
AS49 N Jili 95 0 B 3G AE AN s S A T, 12 h 24 h
4 2 50 Ve B (1C,) 49/ Tl 85 UA 4, 1R 9 52 56
7% il 92 77 88 718 B U A NPs 25 i3 A AR A /N A i
SR bR AL T 25 UA 41, R UA NPs ik H A i
PEIIE B S e iR 9T B X R b 2 T B R B A %
e il 770 AT g 2 B i 24 BT I R 3 R AR A3 B U AR
B — FP A I 5 A SR . UA R 3 in JHF 240 A i 40 A %)
I8 T O BEL Vi 240 B 0 e IR B0 2R K AE S I K
W UASGAPHERE TIILAREE TR
(EGCG) 1 412 44 KB (UEA NPs) " H AT K 4F A
R Mk L pH MR R P LG iR 2 2 1Y R 0B O L 7R AR
P4 S 56 v 35 B s B S UA 2B A 1 B A
ALY, UASEH 2R Q4% 25 DL
A A3 b 1 S AT b R g2 L DA T A A o K e B AR
KN B 3FCREAS [R] 14 T 24 e Jie 988 355 1 B B8R
A AR R T WE N RA TSR . UA
Xof L g 04 3R T R0 AL AR 22 S 9T b ek ok B
UA 5 PTX BK A [ 21 3% 9 KR 78 4 oh 52 56 o X
4T1 F MCF-7 L8 4 il B A LIl 25 UA 20 B 471
2] B 1 2 A ) 375 5 A B O T R BEL Y 4 i 0 A AR
FH A2 R PN S50 v Sk 7 R G S g R e 4
il R T, 930 o Pt A Ak i 72 A A0k 2> T PTX X T JiE
407, 3 1 5 0 BT R A T BE S 25 2 A
[ei) 9 470 ek e AL S 1) 6 B ) A7 DG, 3 R B 0 I Re O
PE I o 25 35 PR B4y 5 AT 2 W L TR E 4 Y SR e
LAY R S 2 B [ 415 T BE 0 H 2 P bR i

PN G 25, X IR ) B )96 7 RN IR R A b
T2 W AN BRI A PG A fdf LA b i s B T R
Wi,

HERFENE AR ZEP I, BEHZNH
Jif gl VB FHAS B 2 GIE 5L Fh R R B e S 25 v
R [ AR A B TE AR G K KL (SICN) % HGC-27
A 20 LA B i B 2 ) R 1Y) 4 8 A oA
FH L 0 35175 5 0 R R T O LV A MR Bk T e
TR, X PRI A U Y [ 2% SR s [ e 2
AL W AR YT 1T RE , T AR S s W I 94 K 0k 7
A P A 11 8 B 2 AT A HE T

JE NS TR NN S AR A5 0 e S
W NSk okl 2 B RS B AL A Y
(Rb, B A PPD ) H 4l 4 TE 1l , X Bl AN S A 41 % 90
KR ELA Al B R SE (29 110 nm) FI ) 2% 25 2850%
(29 96.8%) , Fl LU il 125 25 ) K< 9 A% 14 4 B 10 35 F 5
i, 7E LLC Jili 5 240 i B2 LLC i 98 /0 BRI 1 P &b 52 56
o I R TG B e P R A A R ik R A T
SRS S O o AN I o L DR K £ o
T 2T B A Y SR e A 7 i Bk 2 U, LA AR
o5 11 18V 77 o

O UROR R H A G A 2 — A
PO AN AN N R e A = W S R (2
FHYT S5 b R A — b EL A TR A 4 T Y T
W= AR K 5 25 WA Ry T e R
PERL G5 I 2 B 22— SRR R N R R
Hal =Bl RARAREKGY EERK
(OA-GA NPs)" " HLAT 1 5 1 B 5 1k | i 2 20 o s
SLRECRRME L 3X 2 Fh 25 W AR B BLAG B i v L TR AR
FI 2 35 40 KR AL 38 Ak 97 259 PTX i St i 98 1 1
PE—2E B, i BE bR 56 s B R AR g R A e 2
Y| L A B A 40 o 35K ol 2 Rt iogg Vs L S
H 20 % 9 5 8 A0 TT 25 ) 1 SR M I 3E AR T A oK
F B T R BE IR AR YT 2 T R AN R R
JOE, 3RE G K A AR 2 0 T A oK R R B 1R Y A
AR .

T K A T8 1 25 1) 388 15 2R O 2 2 18 0% 3 5 el
X — LR DNA 40 F0 5 44 B T 400 i 50 1l R 0z FH A O
G H R - IR B 4 R RE W R R
PR 110 5 A N R R0 R AR S 58 & B H R - R
JE LA B [ £ 25 e ok X Hep G2 Il Huh7 JiT- 8 20 i 1Y
PO 1 R AR T H A A T R R O S R
T AR R R ) R A AR N S R B
B - W B 1 2 %€ S R X Hep G2 fr 98 /) BRI

- 189 -



520 B4 24 ] HEXBAFZRS Vol. 29, No. 24
2023412 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2023

i g A R EL A G B B 4 R RN e et B
A 1E R H— 18 DNA 4R 0 5 R Bl T 30060 500 04 TF & %
3o BT IR S5 B A AE T A5 3R 2 4 2 3% R
R IO KT M IO B 240 9 1 R Bk R L P S i e i
AR e el T R S B Bl = [
2 SR B 4 K I R (TGM)'™Y , TGM fEAE % 15 1fiL
i 5 s 0 I 1) i A S5 A 40 R R ) T SR R 4 4 B
FEPE, CSAN FE % 38 I ik B B 45 25 1 iF 5% v LA AR
U A BIF 5% T S, R 24 ) A2 ORI R A S K AR 4 2
RYGL bk 25 BA E BT R M E .
6 BRESRE

SREST RN R (VR ER SN N LSRR (g
25 ) 0 B A 0 OE Bk i E IR T P R — B R O
PR AT DA R E BIRIT BRI AN RN
o H IR rp 2 B0 R 0 R B A B L3 AN K 25 )
AR I B AT 25 W 1 SR, AT D R 2 4 1 25 4K
Bl F1 54T R R R 1) B8 0 AR R B L ORI R 1k
7 2P0 AN BN, 4255 5 I ] 0 15 48 1 ol 4 T
M WA TG K2G), X Fhoh 2 [ 4%
L Ji 96 5 W fig S B /N 43 1A 9T 25 1 R v 2 e i g
A B e KA LA

P SMRERNEEG T BREWRE R
ik A A FEPRFE ARG R DT BREY
Ji2 SR W VR SR B R 25 i AR R G
Yy b LRI 25 ) 1 B AR TR T RN S R X R A I
H P e A AR KR ma Al R AR B Y A SRS
2 R B (1 25 3R FRATE O 0 OR 8 AT O, SRR G
WYk R EL A R T R i T L 48 K Ak s B AR
Ao BE MR AT LI s Bk K R BE T 2
Yy, 52 B 245 ) 1 e 4 2510 {EL B4 1 ol s L4y T
SRS I AR E Tk 2t B R A B R HE K
il RN L S W R R L ML Z R,
CSAN e e KA FE K #5 v 24 3% VR o0 A B 1 | 20 %
et AT R B MR BERT LR A B 1Y
2 BTG, SO DAAE R R AR 4K 3 iR ik LR 2
IR SRt N F < e o R 1 R N (A9 W N
(i I 7 o o 1 B S RSP U S e s g e
K 4l 7001 DR 7 Ak 1 32 D PR T 95 B 2
B P )R (FDA) 23R 40 K2 7 il 37 0 200 22 4 5 22
14 Bsf ] 52 4= 1R PN T B, CS AN BB B 1) £ ) ] B ik 1
A WA A M e A P T A o & O A R A
BEE AN T A BN K MR T A AR 3 2 40 oK 2K
T4 3 CSAN A 2y 40 K il 0] 04 I IR % Ak Ak ity
DUk

- 190 -

[F] B 12, 22 X CSAN AR (9 F 5% J7 ) 4 1 J 22,
CSANMKI T 1 2 & 43 1 1 48 R, H TR 58 19
PR A R i — 20 JF &, A R 48 7 1 45 31 1) 40 K kL
T2 R ME AT AR R 28 5™ HR R 3E A 1 il & O vk
P vh 2 2 R ORORL R P T A T R 2y
I 43 40 K il 500 1 R 1k o 7 B 2 0 F 9 R R
AR R, B B 6 I IR v 2 1 i B B A AR
FE S, ks CSAN 5 B e IF — 25 45 A 2
KR THES W Irm . B HRIHEE R AR IRA
IR ATTAEAE &4 25 RAR =W 0 B 4 B AR 342 JF
K 25 1) BB — 4 CSAN B KB 58 4 8 A0 5 (B
15— PR 5T

[ &% 3]

[1] SRR B HE, & BT rhang ks A 4%
B B AR A K R [T, 252 2E I, 2021, 56 (12) -
3203-3211.

[2] EHZE, BB RAIIR, & .t 25 s B 22 nHL I
e R (E2r A (7], w25 55 ,2021,32(22) : 2803-
2806.

(3] ks, W13E KRB, ey B A RPORRAYTE L
Lepii W gE sk Je (3], [ 25 7 3, 2021,46(19)
4875-4880.

[4] 178, &Ewe, 300, 55 h2ifb ol i 73U
58 HRTE P W PR A T]. hE 2y, 2020,51
(2):516-521.

[5] FEom. SETSHEA BT A 23 405 05 =X e da e 1
(T]. AR B E 2 B 2 41 - A SRR 52 i, 2018, 31(1)
160-167.

[ 6] HUANG X, WANG P, LI T, et al. Self-assemblies
based on traditional medicine berberine and cinnamic
acid for adhesion-induced inhibition multidrug-
resistant staphylococcus aureus [J]. ACS Appl Mater
Interfaces,2020,12(1):227-237.

[7] WANG J, ZHAO H, QIAO W, et al. Nanomedicine-
cum-carrier by co-assembly of natural small products
for synergistic enhanced antitumor with tissues
protective actions [J]. ACS Appl Mater Interfaces,
2020,12(38):42537-42550.

[8] MAO Q, MIN J, ZENG R, et al. Self-assembled
traditional Chinese nanomedicine modulating tumor
immunosuppressive microenvironment for colorectal
cancer immunotherapy [J]. Theranostics, 2022, 12
(14):6088-6105

[9] FAN L, ZHANG B, XU A, et al. Carrier-free, pure
nanodrug formed by the self-assembly of an anticancer

drug for cancer immune therapy[J]. Mol Pharm,2018,



520 B4 24 ] HEXBAFZRS Vol. 29, No. 24
2023412 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2023
15(6):2466-2478. [22] zOU L, LI Q, HOU Y, et al. Self-assembled

[10]

[13]

[14]

[15]

[19]

[20]

[21]

WANG J, ZHAO H, ZHI K, et al. Exploration of the
natural active small-molecule drug-loading process and
highly efficient synergistic antitumor efficacy[J]. ACS
Appl Mater Interfaces,2020,12(6) :6827-6839.
ZHENG J, FAN R, WU H, et al. Directed self-
assembly of herbal small molecules into sustained
release hydrogels for treating neural inflammation[J].
Nat Commun,2019,10(1):1604.

LIU Y, ZHAO L, SHEN G, et al. Coordination self-
assembly of natural flavonoids into  robust
chemo and

Surf A

vitro
photothermal cancer therapy [J]. Colloids
Physicochem Eng Asp,2020,598:124805.

LI T, WANG P, GUO W, et al. Natural berberine-

nanoparticles for enhanced in

based Chinese herb medicine assembled nanostructures
with modified antibacterial application[J]. ACS Nano,
2019,13(6):6770-6781.

TIAN X, WANG P,LI T, et al. Self-assembled natural
antibacterial

phytochemicals  for  synergistically

application from the enlightenment of traditional
Chinese medicine combination[J]. Acta Pharm Sin B,
2020,10(9):1784-1795.

WS DR A, A AP 2 A AR AL A AR AT
AR BURL 1 AL AT S KOS T[T P 25,2022, 53
(22):7307-7316.

XUHE 5k SCH iR B, A R BORTE 2 by i
[J]. 25244055 ,2022,41(3) : 187-194,201.

WEI D, YANG H, ZHANG Y, et al. Nano-traditional
Chinese medicine: A promising strategy and its recent
advances [J]. J Mater Chem B, 2022, 10(16) : 2973-
2994.

LV L, LI X, QIAN W, et al. Enhanced anti-glioma
efficacy by borneol combined with CGKRK-modified
paclitaxel self-assembled redox-sensitive nanoparticles
[J]. Front Pharmacol,2020,11:558.

GUO X, WU G, WANG H, et al. Pep-1&borneol-
bifunctionalized carmustine-loaded micelles enhance
anti-glioma efficacy through tumor-targeting and BBB-
penetrating [J]. J Pharm Sci, 2019, 108 (5) : 1726-
1735.

R B T RE/N T a s
T AT, e 41, 2016,74(4) :312-329.

BAG B G, DAS S, HASAN S N, et al
Nanoarchitectures by hierarchical self-assembly of
ursolic acid: Entrapment and release of fluorophores
RSC

including anticancer drug doxorubicin [J].

Advances,2017,7(29):18136-18143.

[23]

[31]

[32]

[33]

glycyrrhetinic  acid  derivatives  for  functional
applications: A review [ J]. Food Funct, 2022,13(24) :
12487-12509.

YANG F H, ZHANG Q, LIANG Q Y, et al
Bioavailability enhancement of paclitaxel via a novel
oral drug delivery system: Paclitaxel-loaded
glycyrrhizic acid micelles [J]. Molecules, 2015, doi:
10. 3390/molecules20034337

WANG Y,ZHAO B, WANG S, et al. Formulation and
evaluation of novel glycyrrhizic acid micelles for
transdermal delivery of podophyllotoxin [J]. Drug
Deliv,2016,23(5):1623-1635.

SHEN C, SHEN B, ZHU 1J, et al. Glycyrrhizic acid-
based self-assembled micelles for improving oral
bioavailability of paeoniflorin [J]. Drug Dev Ind
Pharm,2021,47(2):207-214.
BAG B G, MAJUMDAR R. Self-assembly of
renewable nano-sized triterpenoi ds [J]. Chem Rec,
2017,17(9) :841-873.

WANG B, WANG X, XIONG Z, et al. A review on the
applications  of  traditional = Chinese  medicine
polysaccharides in drug delivery systems [J]. Chin
Med,2022,17(1):12.

KH . BRI R (T]. dE Uy 2,
2013,10(8):69-70.

ZHANG G, QIAO J,LIU X, et al. Interactions of self-
assembled Bletilla striata polysaccharide nanoparticles
with bovine serum albumin and biodistribution of its
docetaxel-loaded nanoparticles [J]. Pharmaceutics,
2019,11(1):43.

ZHANG Y, CUI Z, MEI H, et al. Angelica sinensis
polysaccharide nanoparticles as a targeted drug
delivery system for enhanced therapy of liver cancer
[J]. Carbohydr Polym,2019,219:143-154.

ZHANG L, LI Y, WANG C, et al. Synthesis of
methylprednisolone loaded ibuprofen modified inulin
based nanoparticles and their application for drug
delivery[J]. Mater Sci Eng C Mater Biol Appl, 2014,
42:111-115.

CAI X, WENG Q, LIN J, et al. Radix Pseudostellariae
protein-curcumin nanocomplex: Improvement on the
stability, cellular uptake and antioxidant activity of
curcumin| J]. Food Chem Toxicol,2021,151:112110.
ZHOU J, ZHANG J, GAO G, et al. Boiling licorice
produces self-assembled protein nanoparticles: A novel
source of bioactive nanomaterials [J]. J Agric Food
Chem,2019,67(33):9354-9361.

- 191 -



520 B4 24 ] HESZEFFFHRE Vol. 29, No. 24
2023412 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2023
[34] MA B L, YIN C, ZHANG B K, et al. Naturally self-assembled from GSH-responsive paclitaxel-ss-

[36]

[40]

[42]

[43]

[44]

[45]

occurring proteinaceous nanoparticles in Coptidis

Rhizoma extract act as concentration-dependent
carriers that facilitate berberine absorption [J]. Sci
Rep,2016,9(6):20110.

CHEN Z X, XU Q Q, SHAN C S, et al. Borneol for
regulating the permeability of the blood-brain barrier in
experimental ischemic stroke: Preclinical evidence and
possible mechanism[J]. Oxid Med Cell Longev, 2019,
2019:2936737.

ZHENG Q, CHEN Z X, XU M B, et al. Borneol, a
messenger agent, improves central nervous system
drug delivery through enhancing blood-brain barrier
permeability: A preclinical systematic review and
Meta-analysis [J]. Drug Deliv, 2018, 25 (1) : 1617-
1633.

ZHUANG Y, YAN J, ZHU W, et al. Can the
aggregation be a new approach for understanding the
mechanism of traditional Chinese Medicine? [J]. J
Ethnopharmacol,2008,117(2) :378-384.
SERCMR, X T S T A L e 2 R RO T A RO 4
(53T R T]. 254 ,2011,34(3) : 455-458.
ZHAO Q, LUAN X, ZHENG M, et al. Synergistic
mechanisms of constituents in herbal extracts during
intestinal absorption: Focus on natural occurring
nanoparticles[ J |. Pharmaceutics,2020,12(2):128.
WU J, YANG Y, YUAN X, et al. Role of particle
aggregates in herbal medicine decoction showing they
are not useless: Considering Coptis chinensis decoction
as an example[J]. Food Funct, 2020, 11(12) : 10480-
10492.
LU S, SU H, SUN S, et al. Isolation and
characterization of nanometre aggregates from a Bai-
Hu-Tang decoction and their antipyretic effect[J]. Sci
Rep,2018,8(1):12209.

LIN D, DU Q, WANG H, et al. Antidiabetic micro-/
nanoaggregates from Ge-Gen-Qin-Lian-Tang
decoction increase absorption of baicalin and cellular
antioxidant activity in vitro[ J]. Biomed Res Int, 2017,
2017:9217912.

ZHOU J, GAO G, CHU Q, et al. Chromatographic
isolation of nanoparticles from Ma-Xing-Shi-Gan-Tang
decoction and  their characterization [J]. J
Ethnopharmacol,2014,151(3):1116-1123.

LW /N5 R . AT H R B
KL T e %o e 32 43 MR AR ORI TR MAC 174 5 T
(1], P E 2555 ,2022,33(3):338-343.

CHENG Y, JI Y. Mitochondria-targeting nanomedicine

- 192 -

[46]

[47]

[48]

[49]

[52]

[55]

[56]

[57]

berberine conjugate for synergetic cancer treatment
with enhanced cytotoxicity [J]. T Control Release,
2020,318:38-49.

GENG Y, XIANG J, SHAO S, et al. Mitochondria-
targeted polymer-celastrol conjugate with enhanced
anticancer efficacy [J]. J Control Release, 2022, 342
122-133.

T . AT 2 R0 1 2R % A KO R ) A AR D
L VR FIIFSE D ] A« )R rp B2 25 5K %%, 2021.
ZHANG B, JIANG J, WU P, et al. A smart dual-drug
nanosystem based on co-assembly of plant and food-
products  for HCC
immunotherapy[]] Acta Pharm Sin B, 2021, 11(1) :
246-257.

ZEHEE, =) B T AR AT T R F LA Kk
19535 RAE Mt/ BUER s i B 5 [ ], 2g
F¢iki,2023,48(8):2116-2125.

WL BRI AR DO T RS R B R
RO K [T, P AR, 2022,31(12) :937-940.
EEEEE A SRR, A S 2 A I S IR YT
B BIF S8k e [T]. i I e A B 2 2R i, 2023, 33(3)
130-135.

GAO Q, FENG J, LIU W, et al. Opportunities and

derived natural synergistic

challenges for co-delivery nanomedicines based on
combination of phytochemicals with chemotherapeutic
drugs in cancer treatment[J]. Adv Drug Deliv Rev,
2022,188:114445.

WANG K, CHEN Q, SHAO Y, et al. Anticancer
activities of TCM and their active components against
tumor metastasis [J]. Biomed Pharmacother, 2021,
133:111044.

WANG Y, ZHANG Q, CHEN Y, et al. Antitumor
Chinese

121:

effects of immunity-enhancing traditional
medicine [J]. Biomed Pharmacother, 2020,
109570.

ARABZADEH A, MORTEZAZADEH T, ARYAFAR
T, et al. Therapeutic potentials of resveratrol in
combination with radiotherapy and chemotherapy
during glioblastoma treatment: A mechanistic review
[J]. Cancer Cell Int,2021,21(1):391.

ZHAO Y Z,DAIY Z,NIE K. Research progress on the
antiemetic effect of traditional Chinese medicine
against chemotherapy-induced nausea and vomiting: A
review[J]. Front Pharmaco,2022,9(12):790784.
YANG Y, NGUYEN T T, JEONG M H, et al.
Inhibitory activity of( + ) -usnic acid against non-small

cell lung cancer cell motility[J]. PLoS One, 2016, 11



520 B4 24 ] HEXBAFZRS Vol. 29, No. 24
2023412 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2023

(58]

[60]

[62]

[65]

[66]

[69]

[70]

(1):e0146575.

YIN R,LI T, TIAN J X, et al. Ursolic acid, a potential
anticancer compound for breast cancer therapy[J]. Crit
Rev Food Sci Nutr,2018,58(4) :568-574.

KIM G H, KAN S Y, KANG H, et al. Ursolic acid
suppresses cholesterol biosynthesis and exerts anti-
cancer effects in hepatocellular carcinoma cells[J]. Int
J Mol Sci,2019,20(19) :4767.

ZHENG J L, WANG S S, SHEN K P, et al. Ursolic
acid induces apoptosis and anoikis in colorectal
carcinoma RKO cells [J]. BMC Complement Med
Ther,2021,21(1):52.

AR 5K /INEE A AT L 55 . BRI AT TR ST Y
SCHERIH 2 2 AT LY ] 2y 57, 2022, 33(17) :2102-
2107.

FEWIAE AT Ak bR AE 45 . 22 P e 25 B
ORI IR LT ], v Il il PR 285 B2 A0 3K, 2021,37(2)
186-188,196.

Rl RE T . 220 2R IR W IR A o A B T e T
ALY p R RE 25222008, 2023,43(2) 1 181-185.
LIU H, YUAN M, LIU Y, et al. Self-monitoring and

fluorescent

[J]. Int ]

self-delivery of self-assembled

nanoparticles in  cancer therapy
Nanomedicine,2021,16:2487-2499.
DAI L, ZHU W, SI C, et al. "Nano-ginseng" for
enhanced cytotoxicity against cancer cells [J]. Int J
Mol Sci,2018,19(2):627.

QK 95 F5 =2 B ORI e 22 2T 25 L Y
BT HE LT E BN 252 ,2019,36(9) : 1151-
1154.

FET MR R, BR L H ER L H B R Y Bt
Jed LT B AR R 24 ) 338 3% A R TP S8 ik JR [T ). v e
27,2019,50(23) : 5876-5886.
BAE, S TR RR AR SRR IR G5 A1 K T
T PR B R ST [T]. b AR b R B IR A L 2018, 25
(S1):4-5.

Foofe, ZZWEME LM STRURRR-) S BT EM RS
KB b g T R AT (D] Ak 2 akGn) L 2022, 44(2)
186-194.

CAI J,LUO S,LV X, et al. Formulation of injectable
glycyrrhizic  acid-hydroxycamptothecin micelles as
new generation of DNA topoisomerase | inhibitor for
enhanced antitumor activity [J]. Int J Pharm, 2019,

571:118693.

[71]

[73]

[74]

[75]

[76]

[78]

[79]

[80]

[81]

[82]

CUI J, WANG X, LI J, et al. Immune exosomes
loading self-assembled nanomicelles traverse the
blood-brain barrier for chemo-immunotherapy against
glioblastomal J]. ACS Nano,2023,17(2):1464-1484.
AR IR e, 5 2 BRI S AT R
R ORI S e R LD ] T R 2 44 A, 2020,
29(10):1136-1142.
e i, B A, 5 30, A L T 2T M T R S
I Gt s R D], I R B 2y o R Ak,
2023,43(4):450-457.
ARG RS S TG U R A T 2y
Wy i 2 K S SR R T UM SR BT (D], 2522
#2,2019,54(2):258-268.
=KL XSG AE . R EMT (9 P 254 305 4 ok
3% R R AN bR e B A A A R SR L)L b [ S8y
AR ,2020,26(4) :235-241.
ZHU J, ZHANG Z, WANG Ret al. Review of natural
phytochemical-based self-assembled nanostructures for
applications in medicine [J]. ACS Appl Nano Mater,
2022,5(3):3146-3169.
ARG AR P ROR T A HL-TERL A 1R
G oK MY BT ST HE TR (T]. I 92 g 5 R A Ak
2020,26(5):202-209.
] A, IV 5%, FR/NFS A BT R BT R 25 T
R R G WIR A BRI RELT]. 2527244, 2021,
56(11):3047-3059.
W R, RN, 55 2 RS )
KR RG AT B LT]. 2 ,2021,52(24)
7658-7667.
PRz, BB P 4E 45 U TP K G 2 R e
BIRT e e R (7], R B A oA — R 2 AR,
2018,20(3):431-438.
2B R UK K RO RS, 2 253 Af il 5 e B ) 25 2
29 K 4R K B BIF 5T kR (0] b [ SE 8 O R AR R,
2021,27(19):206-215.
e, BRAEHE , 25 0 48 . AR TR AR WY
WEge ke (1], AWt 2 5 A Wy ) Bk g, 2022, 49
(12):2278-2291.
MIBk, 28220 Se E L5 . A LR AORB B AR S 25
Wy 8K /Y B 5 Uk TR (J]. P B 25,2009, 40 (3) -
479-483.
A 30 30 4 350 v 2 52 5 3 VR AR A 22 S 40 BT IF 9
JELI]. b S2 e 550 2 Ak, 2022, 28(15) : 259-266.
[RERE Z=E=B)

- 193 -



