¢ %4 Chinese Traditional and Herbal Drugs 38 45 % 25 198 2014410 B 2803 -

FEN-ZRMBRHEESY pH SURELEFRATEE ) HuipE & 1T 5

Bl OE", etaEmk
MR ERICE MBS T A RER LEERE, 1195 L8 214023

W E:. B8 HRIANML-LHREESIEE A pH BURRE A (pH-LPC-lips) MANAMIEER, KICEDN RAAkN
WS R . 5% LSS AR BA (blank-lips. blank-pH-lips) %I, MTT 5% R A L-2: R 742 (Lac-NCTD)
2 Fh# 25 ig A& (Lac-lips. pH-LPC-lips) 5 AT 41 g HepG2 4N ig #4545 » KT HPLC 3:9F4 HepG2 41 B %+ Lac-NCTD
S FERG AR (R BRI o FE ST H22 I 40 B /) SR IR A 28 22 S IR AL 1 I B IR VG 1 o ) Cy-7 Bt 2 RS2 M (CMCT)
il %% Cy-7 2 thric i) pH-LPC-lips, 18 /NEIWNGEE G, REIWUES, FERZIBIATT/N AN, &R 5
Lac-NCTD. Lac-lips #tt, pH-LPC-lips 7E4RSMHIR 40 M0 HepG2 (ISERVE i, 4RI T4 T 50 B 25 . 1R A 3img sz e 6 9,
pH-LPC-lips 7] LATE 4T Hu Al H22 MiRd it 24E 4 . pH-LPC-lips BT LS ) SREANLE /IS U RE RO AR 58407, ARG SR M VE T, A
TR N2 FRIVEIT, SR PR . 4598 DUAbif pH-LPC-lips T LAYE S 55 BR M 1 igs e A - s 24, 3 ) U A0 Jofog
A HATE A, TR I S A P BT VR

IR FUMG-L B pH MUK SR, IR AN BUMBIETE; Rk

RESES: R285.5 NHEFRERS: A XE/HRS: 0253 -2670(2014)19 - 2803 - 06

DOI: 10.7501/j.issn.0253-2670.2014.19.014

Liver targeting anti-tumor activity of pH-sensitive liposomes loaded with
lactosyl-norcantharitin phospholipids complex

ZHOU Yi, YE Jian-lin
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Abstract: Objective  To investigate the antitumor activity of pH-sensitive liposomes (pH-LPC-lips) loaded with
lactosyl-norcantharitin (Lac-NCTD) phospholipids complex in vitro and in vivo, and the liver targeting in mice. Methods Using blank
liposomes (blank-lips and blank-pH-lips) as control, the MTT assay was used to study the cytotoxic effects of Lac-NCTD and its
liposomes (Lac-lips and pH-LPC-lips) on human hepatoma carcinoma cells HepG2. HPLC assay was used to evaluate the uptake of
Lac-NCTD and its liposomes in HepG2. In vivo antitumor activity of Lac-NCTD and its liposomes were evaluated in mice bearing H22
liver tumors. The hepatocyte specificity of near-infrared fluorescence dye (Cy7)-labeled pH-LPC-lips in H22 tumor-bearing mice was
monitored through NIR fluorescence real-time tumor imaging instrument. Results The pH-LPC-lips demonstrated stronger
cytotoxicity against tumor cells HepG2 and easily permeated the cell membrane, compared with Lac-NCTD and Lac-lips. The results
of antitumor activity in vivo showed that pH-LPC-lips displayed best tumor inhibitory effect. The optical imaging results indicated that
Cy7-labeled pH-LPC-lips showed excellent hepatocyte specificity in H22 tumor-bearing mice, which could reduced the side effect, and
increased the antitumor activity. Conclusion The pH-LPC-lips could take the initiative to release at the tumor site and showed the
liver-targeting. As a result, the preparation could be regarded as novel liver-targeting agent which has better antitumor effect.
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5 F20091021, [ 245 48 H 4k 2% 38 70 A BE 2 7))
CMCT (Jit'5 S10050631, HIiL&:5e Wb AT IR
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AT 85—2A RUEIR ML I FERS (VL8 E A
vF]D; PB203—N HL1-R°F (Fii-l: Mettler Toledo
2] TG1502 JiEks+ L (150 mm, 5/ 0.02 mm,
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LEREFE 24 ho SKERZLHET, A 5 mg/mL MTT %
W20 L, 4REEHFE 4 ho ZAbE9E, BECLEWIA,
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PBS %Mk 3 k. BESLINA DMSO 100 pL, &
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10 do [RIEF, A5 F 45N OB TR, JF Fbs = RO
IR AR (V=KAEX 5542 %2). 10d Jaabsts4l
ANEL, NSRBI R I RR T E . T AR
F (IR LS/ R H IR TR AL bR,
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0.140. 0.094 pmol/mL. MK 1 Hr LA H,
Lac-NCTD % HJIE FiA % HepG2 40 o 5 2% 44
YEH, IF Bz - B4 AL J7 h Lac-NCTD WK
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1 FERE Lac-NCTD % 4 FhAS K3 HepG2
MAREYE (x+s,n=3)
Fig.1 Invitro cytotoxicy of Lac-NCTD at different concentration

and four liposomes on HepG2 cells (x+s,n=3)
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Fig.2 Cellular uptake of Lac-NCTD in HepG2 cells at

different incubation time
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d, FUUVNERMRABE R A WS ENE, WEE 4 R
FEUG, &2 R AR I 2 %k« NCTD 41,
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FIE AR I T M d s K AE . A R R
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T 06 %’//ﬁ‘ ;{i,ﬁi
£ 044 % 4& A
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3 BEfRiARS H22 o MR A AHIENER (x£5,n=10)
Fig. 3 Inhibition of liposomes on tumor growth in H22

bearing mice (x +s,n=10)
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Lac-lips #1741 5 pH-LPC-lips H 71 & 41 8 2
U1 T IABAL, JFHL pH-LPC-lips RiRALAE 5
41 o 2R TSR TR R

FALGYIE N IR B R 1, R DT LR

t, SAEER KA LR, 545 25 A0 S5 R I 4R 2%
B, Hrh, Lac-lips 55 pH-LPC-lips #1850 4L .32,
H. pH-LPC-lips %A fito 2 Flfig A5 v B 41 1)
IR, KRILH G242 22 7

F1 BBRIK H22 T/ MNRBIHMEIER (x+s,n=10)

Table 1 Inhibition of liposomes on tumor growth in H22-bearing mice (x + 5,51 =10)

o Hle / NEAA R /g R
2 (mgkg™) - SR RTE /g IR,/ %
AEFEEEK — 19.6+0.9 29.74+0.8 1.4140.12 —
NCTD 2.0 19.8+1.1 302+1.3 0.970.09" 31.2
Lac-NCTD 6.6 19.54+0.7 29.6+0.6 0.87+0.13" 38.3°
Lac-lips 3.3 20.94+0.9 29.04+0.7 0.98+0.08" 31.5
6.6 19.9+0.9 29.1+1.3 0.6240.05" 56.6"
13.2 20.5+1.5 29.0+1.0 0.3340.05" 76.9™
pH-LPC-lips 33 20.8+0.8 29.240.9 0.8240.04" 027"
6.6 20.8+1.7 29.1+0.9 0.520.04" 63.6™
13.2 20.94+0.9 29.1+1.1 0.214+0.06" 85.3"

gk A R P<<0.05; 5 NCTD 4 b#: *P<<0.05 *P<0.01

"P < 0.05 vs normal saline group; "P <0.05 P <0.01 vs NCTD group
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TR R ig 2524 0.5 h Ji7, T/ B F ) 21
Giite AN SO P W R T N i =) N
THE: 2h ERFAEAARN A NEEITREL B
SRR LIRSS, 1 B A O i SN I
HEANAKN Al B 24 h o BRSO 314 SR EL,
BB IO — 2 kg9: k24 h N, ANEAAN
PR IR EBEIRGS » (EBESS ) 48 h i, JEFUIAR
T EH A B 1)/ BUFFIE S g s B v, BRI IE S
IR S PR 2 R B B M R i T AR AR 72 he X
%, HMA JHIEN] T pH-LPC-lips £/ BAK N
RS ) VR LR, B /0N B I 90988 465 AR &
4 itig

G BRI X3 1 2GR S A AR AL, BRI
A R AU Mg 7y, v BAR 40 ik
RN BRI e AR/ R TERELS . BTN
8 WBERREERE WS A S . 3B %% Lac-NCTD
SRR AR 2 0 ik i) 40 JsE e o A gy, R
il 4 1) pH-LPC-lips 3Lt dpe i PRI 400 A (A
IR k= &7 R 02

pH-Lac-Lips A44h 24 2005 50 Fr 2 B A5 28 41 i
PRSE NART 0988 41 B Bk HepG2, 55 1E % T 40 i 45
HE 7E 40 M % 1h % ak X ME R OBE B A 2 I
(asialoglycoprotein receptor, ASGP-R) ', w3

31 1 J)] Lac-NCTD Ht [1) - 5L ¥l 5k 2, K #
Lac-NCTD [T F: 50 45 F.

pH-LPC-lips & A .25 (5B o Hr A i)
ER S ERAERS &A1 . BT 6 & m
pH-LPC-lips ¥i42/MF 100 nm, HAJLLKEM R T
JH BT 55 g A7, IRg e pH {EAK T IEH 4l
21, {fif3 pH-LPC-lips FaNRE2h, A 1) ekt
L O = SN D NN =1 NI I = 2 e B A A
Lac-NCTD, Jf#¢iRg &) ASGP-R U, JrLh
5 Lac-NCTD ¥ AR 21 Lac-lips AHLL,
pH-LPC-lips "' 47 51 2 [¥) 240 420 1m) 3 a0 o7,
A8 FC B 0 b R HE B R AR

NENDITER AR B ERIE . R pPas 45
REM REJE R, AEH S WA YA N AL ) 1
J7 TR AT CAYRAN ARG S oz . R
VB AR5 i s, DRI A5 220 3 . FH 1 25 )
FUFE I VEREFCT . T2 6hR I I G RBHIR v] LLTE
RN RIS S, IEScEkiiE! Y, se g
BHER AR N BELERE 24~48 h P05, WL T
2 ILRRAC 0 2557 BT BELEFF A4S 5 I R), DRI
SIS TR K AR SO BRE Cy T WRR R 45 251k
Sl P ) PR ATE ST (R 2

pH-LPC-lips /)N Bl 4 A 4 2R ] 2 32 B0 T
KAt NT 100 nm PR B SEE I VERT,  Big
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/NT 50 nm I TR 25 Byl sk 10E N JIgg R . T
P TR 1 A LI 2, 1S AR/ T 100 nm
1) AR 2 5 JHE S oA A7 3, o A el T H22 i
LRI AR IE ASGP-R, 58 T 254 15K
TN O VR, DR R U 5 e S A A 2 T
L9 E T,

SEH

(1]

(2]

(3]

[4]

Bettinger T, Remy J S, Erbacher P. Size reduction of
PEI/DNA
lectin-mediated gene transfer into hepatocytes [J].
Bioconjug Chem, 1999, 10(4): 558-561.

JZ8, BT, BB SE. RIS R -
DB R ANKRLAE K AR A 253027 7], P2y s,
2010, 7(2): 90-93.

Vi, XA, MtE R, TR REIR = A Hl %
LBARPEFWESE [J]. B 2R, 2006, 41(22):
1720-1723.

O, W=, BREAR, AR BIRE LIRS
1t Beagle RAKWMIZah2A L [1]. 2, 2006,
37(5): 695-697.

JiZE, VFPERCR, B OB SE. FLBEb-L TR E R
NEZ &Y b3t pH BUBEL R FUA R H#% (7], PR
%<&, 2011, 20(17): 1631-1638.

Kim J H, Kim Y S, Park K, et al. Self-assembled glycol

chitosan nanoparticles for the sustained and prolonged

galaetosylated complexes improves

(8]

[10]

[11]

[12]

[13]

delivery of antiangiogenic small peptide drugs in cancer
therapy [J]. Biomaterials, 2008, 29(12): 1920-1930.
Saravanakumar G, Min K H, Min D S, et al. Hydrotropic

oligomer-conjugated glycol chitosan as a carrier of

paclitaxel: Synthesis, characterization, and in vivo
biodistribution [J]. J Control Release, 2009, 140(3):
210-217.

WIGEE, BAER, N U, E SR T IIRRIT LA GE
(fNIRs) FRIF<B AR K BB o 1 URAPEIT S (D). O
W 53 HT, 2010, 30(9): 2360-2364.

RRAL, B R, KR JHLE £ TR B I
BB IEAORRL I %% (0] T E 22 A, 2009,
44(9): 679-684.

Maitani Y, Kawano K, Yamada K, et al. Efficiency of
liposomes  surface-modified with  soybean-derived
sterylglucoside as a liver targeting carrier in HepG2 cells
[J]. J Control Release, 2001, 75(3): 381-389.

R Le, MR, EA T, & F2REGMREE
B R ST AE /D BUAR A IO 20 A1 [T 2557574, 2007,
42(5): 538-544.

Oh K S, Song J Y, Cho S H, et al. Paclitaxel-loaded
Pluronic nanoparticles formed by a temperature-induced
phase transition for cancer therapy [J]. J Control Release,
2010, 148(3): 344-350.

Kim K, Kim J H, Park H, et al. Tumor-homing
multifunctional nanoparticles for cancer theragnosis:
Simultaneousdiagnosis, drug delivery, and therapeutic
monitoring [J]. J Control Release, 2010, 146(2): 219-227.





