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Research Progress of Nano-drug Delivery Systems for Active Ingredients from
Chinese Materia Medica by Modulating EMT to Inhibit Tumor Metastasis

YAN Fei, LIU Ying, FENG Nian-ping "
(School of Pharmacy, Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China)

[ Abstract ] The epithelial-to-mesenchymal transition ( EMT ), a process during which cells undergo
transition from a polarized epithelial phenotype to a non-polarized mesenchymal phenotype, executed by
transcription factors of Twist, Snail and Zeb families. EMT plays an important role in multiple stages of cancer
progression such as initiation, tumor growth, and metastasis. Some active ingredients from Chinese materia medica
can inhibit EMT by regulating transcription factors and signaling pathways by multiple targets. However, their
therapeutic effect was hindered due to various limitation such as solubility, stability, tissue specificity and safety.
Therefore, in order to improve the druggability of active ingredients from Chinese materia medica, enhance the
therapeutic effect in inhibiting tumor metastasis mediated by EMT and reduce the toxic and side effects, a variety of
nano-drug delivery systems have been developed in recent years. Here, we made a review about these drug delivery
systems modulating EMT and their research progress in inhibiting tumor metastasis.
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AH G 1 v 2454 008 53 A0 K i 1 R g ST o ik e i
FrEsik , o 45 & ok 12 30l b 96 &% 7% 1) BIF 9% 2 4t
Z%
1 EMT HXHEREFNESERK

EMT 7EJRJI6 & & A 2L AR R i 4= 28 A i
Bt & E mEAEH T, BRI KB, e L2 R
R ZH 2T EMT AHSCHE S 7 5 R b, X Su 5
Wy FE@EdnMy E-SHBEARBES
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KRBT TEAR L, 4025 98 R L i R i MMP-9 Al
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MR R E RO — T 55 1 Ah, JTEHLgH K 80k
TEG 7 2 G 2 P 2 55 5 T R AR R 8 B
AE , ) FH ok 26 1L BE K 5 AL )7 AT 3 SR IR IR T BOR
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PSR P QIR
2.5.1 &YUKRKL BYKR Y 5 25 W aa i St 4
I s AR 640 77 2R 45 A, AT Sz B 2h e gk %
Balakrishnan 2§ '°"' 3 T f# Yo il Jz 2 ( quercetin, Qu)
K22 W IR) L, 2 1 A B 3% AR IR 1) 4 44 oK ORE
(AuNPs-Qu-5) , F1| JH AuNPs &/ ioRL 48 MU e 79 20
L0535 V1Y 9 25 W) B N 3k 6, B R M B R T AR
AuNPs-Qu-5 £ F| F MCF-7 Fl MDA-MB-231 4 iy,
P01 T Snail, Slug F1 Twist (1) 5 , AT 194 1 Bz 40
L E-E5 58 0 2R3k, R NS85 2 AR &
2RIk, M /EH TR EAEKKEF 2K (EGFR)/
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VEGF & {£-2 ( VEGFR-2) % = i %, AuNPs-Qu-5 i
2% /> T W 2 fb EGFR ( p-EGFR) , VEGFR- 2, p-
PI3K, Akt 1 p-GSK3g (4 &3k, M 1 L It 92 4
JLE) EMT, I 38 Az e ML 8% . 50 B4 2 R A
AuNPs-Qu-5 @ Z 4l 7 MCF-7 F1 MDA-MB-231 4§
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A% FIR 28 7 B B M B A R

2.5.2 ARYUKRL ARGYUKRLS &R AR L, B A
A HEAT TG 1 BE L, A B T e 5 2 3 1 R .
BT IR AE Sy —Fh s Bt L A7 7 T A W i 2K
Srp 5 SRR AT M R AT R R 8 R g A0 Y
B EA M H /E AT, Sunil-Gowda 21 D ¥ & T M2
(gallic acid, GA) A if JF 7 A g 2 7l il 4 T % &
PRERL A K KL (GA-AgNPs ) |, 2 5 Ho A F6 98 5 5 55 1
TR AS49 Y EMT ARic ¥y i 520 o 25 58 38 W] 46 5
ZAF TR FE AR G Y N-85 %6 8 (L 23k 1, 1 GA-
AgNPs ZH AR T N-E5 2686 A R A R 5 0F T,
Ja 3l EMT 1755 35 [A ) 8 2006 - Snail 3835 [F) #
B, M GA-AgNPs 2H A9 Snail 3235 B i F % GA-
AgNPs 3£ AT DLR % B 2 Rk .

2.5.3 YRR BR T LR A @ ANk il 44 Kk
VB R —FpaE & @ TEHLG KRR AR A A CIF S il . il
P B N T I N s = 1 R S
Al kA5 4 T LA ) b 98 1) 2 1 SR i 2 D T
T LR ARG P g XU O g 24 1 A Kk R % 8 R
25 P o 3 P . 3% 8 & (curcumin, Cur) & M
ZHO oy BAREIN — PR R Z W 2Kk &, B Bt
AL B S 2 AR R (R L R R 2 AR R
FHE B0 . Kumari 2817 g 45 4 2 #5 2 F0Al 9 75
FEA BT T 3R 22 3 R YUK (Se-CurNPs) | LR
5 Cur (4 BT IR 36 97 RO . 55 HAth i 938 40 B 2= A
., Se-CurNPs X 45 fizg J 40 ifg HCT116 (19 40 Jitg 75 14 1%
W o WA, Se-CurNPs i T I iz -[a] it 4% 1k A ¢ 2
[ CD44 (N-45Z5 & 1) , N 4 NF-«B {5 5 8 # br ic
Yy % B2 1. NF-«kB ( phospho-NF-xB ) , M 1fi 7 %l T
EMT, {i 40 it [ w fn g v, 3 R K (EAC) fif
Je /N B DY 52 50 45 SR 2 W, Se-CurNPs 1 58 25 4101
AN BRI AR K 4 v N BRUAE AR D

2.5.4 BEANMNENKREEY ILEBEYR
Bk T ELA v R 24 P AR 2 FEAE 22 A6, iR T LS 4
JB& BT A G AR, B TRk R R T, FAN
& KRB ETILXEERE T R M
(epigallocatechin gallate, EGCG) 5 £k & T 45 & il %
EGCC/ R FAKE G (EIN) . 5 R A8 191K
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Ko B AA L, BIN A 3 1) A L 4 Ak ik 9 ok bz
(MSN@ EIN) fi1 % Z, —JZ ( PEG) -PLA JZ % ( Mic@
EIN) $5 5 1 200 16 o8 259 Wk B, o B A T 245 9 i ik
FUEFJE A9 5 @I /E . MSN@ EIN il Mic@ EIN fig g
T LR 9o 0 L AT (228 X B8 R i 200 B A0 S I
Wi ¥ nl F JH MMP-2/9 1 VEGF ik, KN zh¥
SR 25 L8 %, MSN@ EIN il Mic@ EIN 5@ i F i
MMP-2/9 &K 3fc 1) il 40 A 40 56 o [ e, o8 4% Dk 2 28
PR E-55 25 85 (1 22 3k, B EMT 2 A%, DT 90 61 b
3 RE

EMT J&— /AN 4% 2R 2 10 & o 72, J2 g
RS R R IR o I AR, B x4 i R
B PR EMT (1 o 254 58000 3 40 K 3 3% 2 48 1 B 5%
WG T — ik AR b 250 RO 1 34K 4 Fib
PR BRI BCGE L YA e S E M RS 4
T M S BRI 245 4 R TSR A 1) 32 2% 245 9 U ThT L
A — 5 WP, m] LU G i & 45 2 %k EMT (g 8 2
AR, DT 348 i 4100 o) Jie 3 2 B (000 o DR, DA 4
EMT i R @& P 26 B okE % R
J A AT ) i R 2 RS 0 R 2 — o WFSE SR EMT X}
FR AR RIS JE] 22 2R 4 i 98 RS 4 T J5i P 98 PR 9RE )
AYFAT N R B, I B EMT B3 T b 20
JRUAH S5 P, R 5L F EMT K g 5% 4% b & 1 &2 2
M OCHIESEAT A7 7 5 AR R0 R BR M o 6 45 Fh 2k
TR EMT [ v 25 45 30080 50 98 oK 36 1% 3 48 i) 1R Y
W EAT R, 5 A B S 22 () B AH AR R, g
EMT X6 44 300 i) i 98 7% 6 0% o7 ik B 45 0 92 o A 2
a3 5 SR MU 58 R4 7 LR P9 A SCAE AL, Ol 25
Wy 3k 1% SO0 5 4 AL AR g 2 SRl BL 2F A B R O
AN K % R G, 1 R 2 A o e A RS I AR
AR A Rt — e,
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