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[ Abstract ] In this paper, We performed a analysis andsummaryof numerous published papers about
Chinese medicine NPs’ targeted therapy in Hepatocellular carcinoma ( HCC) from three aspects: focusing on the
passive targeting, active targeting and physicochemical targetingagents, especially the mechanisms and methods.
We also give a discussion and outlook about the further development of Chinese medicine NPs’ drug delivery
systems in HCC. (HCC) is a kind of malignancy with high morbidity and mortality, Due to the drug’ poor
selectivity to tumor, low absorption and the emergence of multidrug resistance clinically, the effect of chemotherapy
in patients with liver cancer is not ideal. Where the chinese medicine play a significant role, The chinese medicine
nanoparticles (NPs) combineing the advantages of nano-medicine and nano-medicine, solve the above problems
effectively , show a wealth of potential applications in the treatment of liver cancer, and become the hot spot in
HCC targeted therapy nowadays.

[ Key words ] traditional Chinese medicine ( TCM ); aanoparticles ( NPs ); targeted therapy;
hepatocellular carcinoma (HCC)

FFA0 R (HCC) 15 & HAET- R H 24 LI, B 22, WU R s 2 fyr 259 i 2 25 f 25
KA ERPEAE RN, i T2 R A e e (MDR) e &R X T HCC 3 i Ak 7 A R

(YR EHHEI] 20130521(014)

[(ELWB] ERA KR %S HE W E (81001594 ) 5 - i i B Z 44 k L W0 H (11nm0504500 ) ; [ i i B 25 B % 5| 5 10 H
(114119A9500)

[E—1EHE] KRR, WA, I BE 245 B iA T A 38 R A BF 5%, Tel : 18817338827 , E-mail : zhongliuyanjiu@ 126. com

[BIREE]  “ 2R, WL, BALEIE, NI BE 2556 8 i I IR 5 B Al B 5%, Tel (Fax) :021-20256533 , E-mail ; Lzwf@ hotmail. com

. 241 -



520 5 8 1)
2014 4E 4 A

Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae

Vol.20,No. 8
Apr. ,2014

FEARTRAE L K 0 B8 32 30 B AR TR X, R
2H 24 T AN ) 75 Vi B 25 BRI T AT R 4
B % 05 960 0 L 0 o b R 1 A K s ol TR A
i I i) P T 30 T A T R A, Sl B LR T 4
By T L 5 3 2% 2 0 R B W0 LA £k 1%
W, T 0 G 7 PR L IS gl ok R s
() B4R < 100 nm f) 2545 04 A BB AL L B 24
Fe 527 RIRBRR AR 2 gk 2 h 2 58
KT — & N AT PRI T AR
(19 57 AT 5% , 0 8 A T 980 B i YA 7 R 9 v f) A
1 #WEEE B AK PG

IV v 77 7 K RBP4, B KA Kupfffer
A . 2GR R A LV IE BR , 7 E BE 2 1
FIF #0678 1145 £ 45 W W) B
WK P R R G5 75 M. DRI O, 0 2 1 B0 25 9 e T
JIFIE AR B, SR 5 3% A5 B IO L TRLOE 35, 68 U 25 49 e
FiE 1IN, T 0L V0 A U 5% £ 245 90 43 A 0 20, TR D
2 HLAE R RN, BR 2 S I (0 0k 30 80 1) . AR
PN B2 0 o v 25 0 0K R AR 5 7 e, Ak
PEA A . T 5T 0 4 K ORE B4 5 TP (D B
MR, oK M L T F A L B L R ) R AT 4 A AE
IR T G NN WO B S DAL OE (58 =R k7]
SERAEPE RS A M, — T, A R B K M RDR
P2 (4 KR, B 5 B IR N B R G A

Feng 25" iR % TR 42 97.5 nm 19 & %%
BB R ORI R, JF S AR P R AT T
X HEIFE L 45 5 32 W) 4 v 5 = 4 Bt 4k 3 0 4 oK e ol
X /N B H22 98 1A B 4 o SR S TR G & vk
HIZ, Li%H& T FSm 0, BARIAKE, 5>
S /N BRI S TR AT 2 285, 45 SR S /1% 0 JHF U 0 b 08 £
25 B A B0 2 T M R I Y 4 4 4 L
PRSI 98 KR e FFIE 1 25 490 ok 3 1% 4 il K T
U245 35 2 A, 10 W o 24 49 K 245 ) R A LA 1)
i ELEA R L 1 I (Res) Bl 4 0 114
% 55 44 K AL ( Res-SLN) J5 , He % H22 98 1A 2 71 /)N B
SRR FH T SRR 75 RGN B T, AR N BRI e
S 2 BE AL/ A i SE AR B, A 700 A
P, R TR i A R P B R X A
o,

£ 251t 25 (MDR ) J& S B9 1L 7 26 I i %
JEL DR T 44 0K 25 Z G5 oh TR /N 3 T RRK , 76 T L
BEHARR 3R, 245 00 1 TG M T L 26 3 25 R 2 50 2 2 ) T
{1 2 S0 B0 00 A B S TR 3R R 44 oK 25 &
25 e 06 6 IR 2 25 Tt 25 1 ) B L . 3 4 oK 2 A
7 40 i P F AL R ke 5 0 2 245 90 i S8 HE DT 396 % i
- 242 -

A 24 o 0 oK B B N A3 A T AT L3k A W AR 2R
PR, Foh 5 25 VR T BE O 3k o 9 oK UK T LA i
AR 4 S P R 52 A A T B A IR T B 85 5 31 200 i 5
FT M AN AL, WAL 19 94 K 202 & 58 78 20 i D il
AR IR BURRR P /Y pH BB T B 25 . R 2
rh 25 A By st B AT W5 TR 22 25T 25 RO AE R b 2l
) LA oK A ek B TR — 2D A I AR S Y B 1) O3 AR AT
HERIRIT R A T R

2 EFHHEEMMKPLET

ERREE b S AR 24N NS EE /K% NS SR 5

S PR ) 0 HEAT AR, T LA S Kupffer 20 i
AR AT I, K TR 25 ) 0 [e i 26 2 TF R A6, DT i 4%
T AEH]
2.1 DU N REAR R 25 KR BT X R,
XoF 4 K 25 ) HEAT A S B ARG W o] 6 8 HE ) 4 K
254, T 5B AR = 18] 08 R Sk RO AL & 4
Sl ) R R A0 R e R R K R AN, S K
24549 1) R A B 8 B A B 1) M T — A, AR
TR e, e b R R AR i L
EHREAL T 25X IE W AN E RN R R .

Qin 55 SR JH A4 27 8 30K 2 A KE T B 7 B 44 K ok
SN IGE A s BEHUIR LS &, OF ) B A e i
T6] 5 R 245 00 1 R0 B T B SR R K Ok, A B
BT B 0 K BORE T AR AR AR R TR B A
B ok R (15.69 £3.77) h, i E K T 54 70
W (P <0.01) , K BLH I B A RAR
2.2 ZUEAFEPAYORE BT K Z ME
R FE Bl 1] AR AE TR A 2 AR R R R
TR M 52 1K (sialo glycoprotein receptor) | M- fig 5% /A&
(folate receptor, FR) . H H K g 52 {& Glycyrrhetinic
acid receptor) | 5 £k % 4 3% 1K (transferrin, TF) %5,
AR IR A 22 RS2 AORT— S8 ik B 2 iR A
AR S TRC A 10 240 L PN A R ) ) F 5 O AT iR
2.2.1  EMEWFRWES 2 BT 20 8 1) TS —
0] 248 LR 2R e P ) R 8 O el VR R B AR 2 A, &
— PR R it A7 2 LW B2 Tt M i o LB A0 B 2R
Flo FHTH F A& 1 b & A ZURE R LR 2
POt iz LA B Tt 0 st e R == 2 P ik L [T e 45

e FUME AR A T B 9 KORE T 3B 136 T, I A
RMEAAAELEFLEZ A, 5 5 A58 J5UAR I 1) 2 FLME 5k
FERREE AL S, O Fah AN . X
Foft SZ AR A 5 1) A AL A6 0% P 98 1 R 1) 3 T S B
YU 2GR T30 He 1, ik 3 47 R e 48 190 36 9T B9
— AR RE

Q. Wang %5 Fi| i B 7 S ok il 4 T 7L o



SRR, 55« v 245 94 K T 408 1] 45 24 2 ¢ R AIT 5 ok

J: P BE 25 % 40 K ki I CS-NCTD-CS 44 K ki # I,
NCTD-GC 0 KK: 1 32 BL G T 5 11 200 IO\ =5 1) AT
B ) P, R 0% S 25 R SR R 1 R P 4 i LG
TE/IN B P9 3019 CR , e NCTD 5 NCTD-CS 44
KR, Wang 2587 il 45 TR AL SRS
WKL, X HepG2 41 Hh A7 1 25 b $82 1) 14 401 240 Jd
BT AV AZ B WORL X L HAT BUR PVLA-PLGA 1L,
S R R AN LT A 5] 1) 4 A 5 33 0 24 )
i

2.2.2 WPERAZAK RS AN A R T R A2 AR (FR)
M)A M S PER E S TIE R A, R B R
PEAR 5 THAEA 2 28 35 b I B3k 8 50 Is] a) 6 1L v
TR RRE Ve AR 2 A SR R R XS
W TR 2 A 1Y) 535 0 g L PR B R AR o I 200 L % T )
SARBYSER 58 100 £5 LA b o FH R 52 A TE JH i
Je R AL 1) aek B K T A IE R 2H SUIR K P 238 1 R
A LA B R AR B 24 ) ) A e ko BRLG R
R 1) A A 1S AR ST 24 W X8 I e A0 R M 1 B
war,

Y. Wang 25" B 6] ) JF 2 -PEG- - 2 4 42 I 1Y

YKL T (H-PEG-FT BG4 KR ) S5 55 2 B X i 9
20 L, A A1) P T e 2 3K Y e R 0 L o A R 1 44
SRR~ 5L 5 858 1 1140 200 L 45 BR300 T i ) S o
2.2.3 HRERRZEK HERR(GA) BA R
PR fige 2 A1 — € 9 B0 AE T, JF BE 02 F 96 20 B 09
T, HRER S B R 18 B A A R I 2 200 A
fiE o TR A MRS b 3 A R e H RERR 45 G i i HL
PAUH BE R IR/ H B W A6 i () 28 1A b4 R B A I E , I
W, H B R R/ H R AT AR A R 1 45 25 R b Y
SEFER SR IE S H UK R 44 KR X HepG2
M HA —E MM AERKWEEN, XIS
HepG2 4L 774 GA Z A K" . He %" L3
28 GA B M J5 14 Jig JoT 1A VR Sy 5 DR 24, T ) 4 4 05
HepG2 4 }fi 1) % JL 350%
224 REAEKHWNFZK REAKKHTF
(‘epidermal growth factor, EGF ) fg 5% Z1 il ¥ |- K7 48 ity
YA 0T IR B R AR IR A R AR . R AR K
AT 3% 1K ( epidermal growth factor receptor, EGFR)
AES EGF B Ak KN 755 Z Fh i e 47 S 45 6
TEIE R HA D WA £k, E7E MR 20 by Rk i
R TFERAL

Milane SEJF 5% & 3K , 76 3h 4 52 5 v, $E ) EGFR
FR) 58 AZ B 1 9 KL 15 5 R TP INE L AR U5 2 B I A
g H 20, JF HAE 45 245 3 h J5 78 i 9 2H 2 3k )
el

2.2.5 HAlr FAT, WU A 0025 W08 AR
T 14 0 1] S, B A 2880t K A RO HE 1) % 3 = b R
gl NS A VY S SR o2 I 7 o I N P B e =
ZiRE SRR o AR ] S B ) 45 2
FA G0 (10 R A 45 o 24 W R I AR — A AR e R
1 I 8T, — 2 2 (R g e T A7 v 3R 3K, 7 TE 40
APRE A DR IR WA G ol TR 1) 4 25 X IR R
240 g 1) 2% A i 5 BORY T R AR O R T A TR 9 [R)
B BeAh 2 AA-TEAA B 25 A A AR M R R, Y —
N i) PN 52 R 245 45 36 3 4 R, e 32 T 22 1 I 1K D) 5
T ]
3 W IEAL 0

Py EEA S M 1) S S pH AR R R R
A I VAAR S L CPANG:R 731 IR R R SR ARSI EUE S
R 3 THT £ 24 K AL B M) 17 A 1A 470 25 7o 0038 n pHL il
BE ANINE S RS LLAN LR R G ) 2
HAREN TR, H AT IE e 2 10 wE R 9 K. LA
i AR g AR ) 0 K R 4 25 Wy R B BE o A
ROl R R R M RE AR 1] 3K B R B A% T AL
ZHb B BARERIE TSN MG S WA TR, B0
T RE A W B I I A 1] M 2R A B kAL, AT AR
HRLE o AL AL KT A, A T AR RE P a5 B
K5 245 Wy IE 5 3 T BEL B ok 8 100 A 2B fof ik 8 4 41
BRALIRBE, By 175 40 1 91, b R 1 5 SRR O AR
Y35
4 Wit5RE

20K Hh 240 45 2 A RO L B R RO
PEAT QKRB AN T AL B T 4% 58 vh 25 LU Y T RE
Wi Je b 25 (3R T T IRl 5 203 T AL 8 P 25 R T RICR
P& LE MR T BE e/ 24 4, 20 BRI P 25 5%
U WA T PP 2 i B AUAE T o TR Ik R ATt i A 2 o
20K KL SE B R IT 4 55 BRI SE AT A7 A — 2 B
B RECRIUE AUORRL A i B RARR (90K
KR 25 ) 5 S 0 0R 2GR L)) 5 B 25
5 R B AR GG 1) R R R AR 1 A 24 W A7 A B
PR ZURE S VAN BRAR FE PR N BRI T, AR OK 3R 24
Wy 3 LIRS A5 () R, A KA RE B AT 0 0 4 B A 1 S5
Pusg TR B S0 0 4 AT 1 20050 2 R T AR
Wy AT B LA 5 RS R R R R
T ZE R S, TP 2o 9 A 2Rk s b AT
ARARKE BRI, 3R] BEAE 1 55 HERE — 2000 4 [ I
585 75 — RO 8 BUBT AN ROV R AR 94 K v 2
AT FE 1 i v, B R N OKOREJRE 5 1 G v 2 BT 35 A 3
JG 53 SRR X 737 BB 5 &, DA S i3 oA 2%
Jar I e H A B R RN IR R 2 Y A

- 243 -



520 5 8 1)
2014 4E 4 A

Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae

Vol.20,No. 8
Apr. ,2014

A i 5, L P T 94 0K v 2 R AR, A T R
ARV R R 25 A RO AR AT T R RE Y

AL G S RE
E G4 K v 2506 988 B9 A 7 MR v, 2 4 o

SR T RS E T, A FIHAE A5 (R 5

PRSI IE AR, B 25 2 B 250 IR 2 7 B
HEIE IR IR TR R B (0 B AR P 2y B R K i
TR T IS, W5 22 /9 B IR BT 9 20T A
K2y o gk 2 LUHAE I 6 7 T 5 40088 T i
B B A, i e B2 By 3 I B T AR AL 315
BRIV NN RN R 7R 2 S S U
R TR A HE S AR o W] AR AE , B R B
P MG A A BRI T R R TR 2 g0 KO LG A
T | e ORI B S5 AR DL 38 B A4 5 I IR 7 &
2 1 Of R B A

[ &% 3Tk ]

(1]

[2]

[4]

[5]

[6]

[9]

[10]

[11]

Jemal A, Bray F, Center M M, et al. Global cancer
statistics [ J]. CA Cancer J Clin, 2011, 61 (2) :69.
Ma S M, jiao B Z, Liu X, et al. Anti-tumor treatment;
approach to radiation therapy in hepatocellular carcinoma
[J]. Cancer Treat Rev,2010,36(2) :157.

De Palma M, Lewis C E. Cancer; Macrophages limit
chemotherapy [ J]. Nature, 2011,472(7343) .303.
Gang Zhao, B Leticia Rodriguez. Molecular targeting of
liposomal nanoparticlesto tumor microenvironment[ J].
Int J Nanome,2013(8) :61.

Jain R K, Stylianopoulos T. Delivering nanomedicine to
solid tumors [ J]. Nat Rev Clin Oncol, 2010, 7
(11):653.

Feng N, Wu P, Li Q, et al. Oridon in loaded poly
(‘epsiloncap rolactone ) poly ( ethylene oxide ) poly
( epsiloncap rolactone )  copolymer nanoparticles;
preparation, characterization, and antitum or activity on
mice with transplanted hepatoma [ J]. J Drug Target,
2008, 16(6) :479.
Li Q, Wang Y, Feng N, et al. Novel polymeric
nanoparticles containing tanshione I , for the treatment
of hepatoma[ J]. J Drug Target, 2008,16(10) :725.
BRI P, akam e PR, 4. B R I AR o 4 K
AN N RS AR E R H22 MBESE [T ], H R SE IR
Fl2 g7 ,2012, 18(2) :153.

Vlerken L. E, Duan Z, Seiden M V, et al. Modulation
of intracellularceramide using polymeric nanoparticles to
overcome multidrug resistance in cancer [ J]. Cancer
Res, 2007, 67(10) :4843.

Qin J M, Yin P H, Li Q, et al. Anti-tumor effects of
immuno-nanoparticles  on  hepatocellular

carcinoma[ J]. Inter J] Nanomed,2012,7 :369.
Zheyu Shena, Wei Wei, Hideyuki Tanakab, et al. A

brucine

. 244 -

[12]

[13]

[14]

[17]

[18]

[20]

[21]

[22]

galactosamine-mediated drug delivery carrier for targeted
liver cancer therapy [ J]. Pharmacological Research,
2011,64(4) :410.

Qin Wang, M Meda,

Norcantharidin-associated

Liang Zhang, et al.

galactosylated chitosan
nanoparticles for hepatocyte-targeted delivery [ J ].
Nanomedicine; Nanotechnology Biology and Medicine
2010,6(2) :371.

Yujie Wang, Guogqiang Jiang, Tingting Qiu. Preparation
nanoparticle

and evaluation of paclitaxel-loaded

incorporated  with  galactose-carrying  polymer for
hepatocyte targeted delivery[ J]. Drug Development and
Industrial Pharmacy, 2012,38(9) :1039.

Low P S, Antony A C. Folate receptor-targeted drugsfor
cancer and inflammatory diseases [ J]. Adv Drug Rev,
2004, 56(8) :1055.

Wang Ying, Wang Yiqing, Xiang Jiannan,et al. Target-
specific cellular uptake of taxol-loaded heparin-PEG-
Folate nanoparticles[ J]. Biomacromolecules,2010, 11
(12), 3531.

Wang Y X,Xu Z X,Zhang R, et al. A facile approach to
constructhyaluronic acid shielding polyplexes with
improved stability andreduced cytotoxic [ J ]. Colloids
Surf B Biointerfaces,2011,84 (1) :259.

Chuangnian Zhang, Wei Wang, Tong Liu, et al
Doxorubicin-loaded glycyrrhetinic acid-modified alginate
nanoparticles for liver tumor chemotherapy [ J ].
Biomaterials, 2012,33.(7)2187.

He Z Y, Zheng X, Wu X H, et al. Development of
glyceyrrhetinicacid-modified stealth cationic liposomes for
gene delivery[ J]. Int J Pharm,2010,397(1/2) .147.

S Rahima Benhabbour, J Christopher Luft, Dongwook
Kim, et al. In vitro and in vivo assessment of targeting
lipid-based nanoparticles to the epidermal growth factor-
receptor ( EGFR) using a novel Heptameric ZEGFR
domain. S. R. Benhabbour et al [ J]. J Controlled
Release ,2012,158 (1) :63.

Milane L, Duan Z F, Amiji M, et al. Pharmacokinetics
loaded ,
EGFR-targeted nanoparticles in an orthotopic animal

[J1].

and biodistribution of lonidamine/paclitaxel

model of multi-drug resistant breast cancer
Nanomedicine, 2011, 7(4) :435.
Liu Y H, Sun J, Cao W,

et al. Dual targeting

folateconjugated hyaluronic acid polymeric micelles

forpaclitaxel delivery [ J]. Int J Pharm, 2011, 421
(1) :160.

Nel A, Xia T, Mdler L,
materials at the nanolevel [ J].

(5761) :622.

et al. Toxic potential of

Science, 2006, 311

[DifEditE  ARIEAR



