-

View metadata, citation and similar papers at core.ac.uk brought to you byt CORE

provided by Xiamen University Institutional Repository

2R GRFS: 10384 LHRE B
25 32720131150557 uDc

B 3
| R= VA7

SR RRANKIS T Il 57 e PR T 25 140
eI

Polypeptide Micelle-based Theranostic Nanoplatform for

wlh

Overcoming Cancer Multidrug Resistance

RN

1o G AT L ) A
L AR RATRE DA% S
BB H: 2016 F 4 A
WL EFFR T 2016 F 5 A
33T B 2016 £ A

BRI P
WA

2016 4 5 H


https://core.ac.uk/display/84987979?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

BIAEHEMR R AR

KN B SR A NTE SIS S T, ML 78 R AT LR
KNS IE B E M AR C 2R EMTIRE, WX
hBE T R AR, JEREA R BT RER A SEARE
HITE GRIT)).

551, AL LA S 3 YRR
MR, E (W DY) e () ZRSEREN
B, 1 <%}%%%M< Bfbrap s k. GAEU L5 B RS R
B SR 1 7 A SRS B A T, R I O P, BT DA
BB

SN (S P W (F
y b F 5 HA>H



B TRFEZFAR X Z LA ERA

AN B TR SRR (o e A\ R IR B3 5 BT S 7420
AL (RET A FLIL 20650, 3 B B SRS LRSS
3 CRIRRARI A TAD, o006 SCH A TS A R
SRR FEAE 0 1510 A AR TR (0 SO S
WUk 2 (16 TR BT SR TR i S A BT
RIS, RARED, SN R R A AR

AR OR T

C ) LGENKFREBASFERENREFLIET,
FoOE B AME WEEER LR

(/) 2 FRE, &R L.

GEEU EABRIRS T« v 7 SUR LMV . (REE0LI8 3T
MRBSE TAEREER RS TLWHEMR T, REETRSERE
{8 E MRS ST AT A0 3. MR TS, Bik
FIR, BB LA

o
D=
=

EHA (B ib%Aj&

yelb L A DLA



HE

SE & A ERVE N SR B0 T — AN E R N, RSP, BiEe—
P & R HERE, Rl REERERER . EREHRER T, B ik 5 e
T8 = KBER . BT B2 5 P AR T E Mk L 5 56 7%, s ali i) AR DI Bl o A
RARE R HM, ARG T, EEFARUIBRMR LG, SR AT 7%
SR AR B 4 R AEH B I BT IBT o (S IR e b D 2B 8
IR, ARARYT RIS, PR A T — AN R, R A PR 2R I T 2
WiRITE, I T2, AT MR AT R AT 2 2 0 I R, I PR R 3k
kP HC A A0 2307 2P el B Ak sy 2 R R ik, AR R A RE AR A
bR 2RI, B REMEER . B, 5 A SdEEN, HRES T
25 b [EE F AT 2 BOR R S, 2 O — P BCR W AT 1A 0 e e i 24 1
77 2

XMD8-92 7&—Ff BMKL #ifil ], Gt L p53 ML, ARuF7H KM,
XMD8-92 S 15 Ji i 245 41 . Pk 2 [ RaB B A — 2 (5. 7 XMD8-92 1 F
T, ZHME LI P-REERCRIAIRAE, AT i 4 AT 27 (R B, T S
TR 251 . 5340, BRI ACRIURL L5 40 S 9R 97 25010 ] LAKE In 25 s 24 14 i
FIAMI TR . 58— BT IR R GG, K2R (BRI HIRIT Y
Yo, AT IEHGN), UGS TR ReRRTE A — 32tk R b, SR JE ik 2
iR A A AT SN R A

AT, AR 3R & Wi BUR & S SR T Y U SR A A E N 2k
K PEG-b-Leu, JFEZEMA FABIHAM) 3 03 A HE ) 5 (41 (1 A= P HE ) 40K R Gt
Biotin-PEG-b-Leu 5R&WIREME H A IE MERIRGE K, @A A XA T, K4
BRALBRAR A B A AZ AR R, MR R G0 1% R G R R
2Pk R, AT I EGR XMD8-92 PA K L3R g & 55 SPIO, #i | iR S
TRIT ST REL . TEZ 2R IR YT R, A RAFRIBCR, HH 208
55 7 B AR =AU RS # .

R MORALYT: 225 XMD8-92; P-HEEM; MR



Abstract

Cancer is the leading cause of death worldwide, and stomach cancer is one of the
most frequently diagnosed ones. In less developed countries, stomach cancer is the
third most frequently diagnosed cancer among men and the leading cause of cancer
death. Owning to the suspected lymph nodes metastasis, sole surgical resection is
usually not very effective. Therefore, chemotherapy has been widely used to treat
advanced gastric cancer. However, the development of multidrug resistance (MDR)
greatly limited the efficacy of chemotherapy.

XMD8-92 has been widely used as a BMK1 inhibitor which is involved in p53
up-regulation and chemotherapy anti-cancer capacity enhancement. We found that
XMD8-92 is also a potent P-gp inhibitor which has the ability to reduce the
expression of P-gp and reverse the multidrug resistance of MDR cells. Nanomedicine
is another promising strategy to combat drug resistance. Compared to simple
chemotherapeutic drug delivery nanomedicine, an improved MDR reversing method
is to load the chemotherapeutic drug and chemosensitizing agents including
transporter protein inhibitors or gene-silencing agents into one nanocarrier. In this
context, we present a multifunctional thernostic DDS for cancer imaging and
chemical therapy using poly(ethylene glycol)-blocked-poly(L-leucine) as the polymer
backbone. The hydrophobic L-leucine core provides plenty of space for drugs loading,
whereas the hydrophilic PEG shell is helpful for stabilization of the micelles and
prolongs the blood circulation time[2-4][2-4]. As a commonly used cancer-targeting
moiety, biotin was incorporated into the PEG-b-Leu backbone for tumor localization
and effective cellular uptake. The chemotherapeutic drug Doxorubicin (DOX),
chemosensitizing agents XMD8-92 and magnetic resonance imaging (MRI) agent
superparamagnetic iron oxide (SPIO) were loaded into the Biotin-PEG-b-Leu DDS
simultaneously (DXS@NPs) by simple one-step method and further delivered into
multi-drug resistant cancer cells (SCG 7901/VCR). It was demonstrated with MRI



imaging that the accumulation of the DXS@NPs in tumor sites increased dramatically
in 3 hours, and the DDS showed an improved anticancer drugs release under the
tumor tissue’s acidic conditions. The DXS@NPs exhibited high performance to
overcome cancer multidrug resistance, leading to excellent cytotoxicity on SCG
7901/VCR cells. In vitro and in vivo studies showed that DXS@NPs was much
better than the free DOX administered simultaneously, in terms of both safety and
antitumor efficacy. Except for up-regulation of p53, XMD8-92 plays an important role
in P-gp down-regulation in vitro and in vivo. The nanocarriers we developed would
be promising candidates with simultaneous delivery of DOX and XMD8-92 for
treating MDR cancers.

Keywords: chemotherapy; MDR; XMD8-92; P-gp; MRI
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