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[Abstract] Objective:To prepare doxorubicin liposomals modified with PEG and ¢RGD,and study physicochemical properties of
liposomals along with targeting effects on Hela cells. Methods:Using pH gradient method to prepare the liposomes modified with
cRGD. The characteristics were observed with TEM and UV spectrophotometer. The targeting effect was determined by
immunofluorescence and flow cytometry on Hela cells,and cell apoptosis was measured by MTT assay and flow cytometry. Results:
The particle size of liposomes was between 100-180 nm,and encapsulation ratio detected by UV spectrophotometer was 72%. The
result of immunofluorescence and flow cytometry showed targeting effect of liposomes on Hela cells,which was significantly better
than that of control group. Conclusion:These doxorubicin liposomes with high encapsulation ratio and small particle size exhibited an
effect of cell targeting and cell penetrating, which might be a novel approach for specific and efficient intracellular drug delivery.
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sk 2B I AR, REA SR AT 25
HIERIRE TR R — - RAZ R (Arg-Gly-Asp,
RGD) ¥, Befs 5 4 ML R T 9 #8 & R ARSS &, 0
MUEHEHH T Pasqualin S50 A& B0 & A —His A0 2R
JE RGD ik (cyclic RGD peptide, cRGD) X fifgd B A= i,
BN B ARV E R, 2L RGD kY 10~
200 15, ATHEUE RGD FRRHEINE 2 2K P8 K (dox-
orubicin, DOX) (BB T4 I, 1A 1S 55 P11 H L o 1
FAMIFENE, N4 R IMRA P IR T —E SR Al

1 #MRE7I=%
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cRGD ZJIKI H i /R AL A W) s Bl R A
WHLIFIERIZS) ;R —Re-—REARIEmEARIE £ Bl
(polyethyleneglycoldistearoylphosphatidylethanolamine,
PEG-DSPE ) Fl 5 H Bt 2% A5 15t 1H 84 (dipalmitoyl-sn-
glycero-3-phosphocholine, DPPC) ¥ | 7 [¥] Lucas-
Meyer 2\ ) ; JH[E % ( cholesterol , Chol ) 4 FH b 5% B 1
BAEYHARTHEABRA R DAPL, 018 72105 &
W H R RAH,

UV2500 SAMGIMN G H AA B HA A B4
AL I A AR H LA 2O0 MR B H
ARBARELHT A ; FACS Calibur 40U [ 26
Becton Dickinson 23 F]
1.2 Fix
1.2.1  cRGD %46 1T & & A5 Ji 4k (doxorubicin lipo-
somals modified with cRGD,cRGD-DOX ) #% 4] &

HERIFREE DSPE-PEG-NHS 1 cRGD (JEE/K L 2:1)
O3 TR B ZE IR I T K AR DMF Hr o
DSPE-PEG-NHS #ZHMA cRGD W, =il
WEOCHFE, 2 d JFZIE ROV o SO E TS (IR B
O3 T2 000)H, TR TKHFENT 48 h JFIR R T
W, 257 YIHEAT MOLDI-TOF MS 7', #ERiFR i
DPPC 16 mg JAH[EEE 2 mg DSPE-PEG-NHS-cRGD 2
mg(FiE bR 8:1:D)IREE T+, A 6 ml
ST 3 ml FEERIR S (RFR L 2:1) AR 2
J& e 2 R 0 S5 RNR BTN, (] pH A
ik 5 4 T 75 K R AR (doxorubicin liposomals,
DOX-lip), f# [ 0.3 mol/ L FBERRIA W (pH4.0) XF
BRGNS IEAT KA , H 38 DR A . g i in A
EHIRIEEZR, I 1 mol/ L Na,HPO, ¥ pH {5 =
7.0,55°C/K ¥ 30 min RI#% cRGD-DOX.,
122 c¢RGD-DOX g/ 4 # FAE

Bl % 4 f9 cRGD-DOX, ik 10 £5 )5 siBE T

WA, 29 B TR A Y, TR S FEIE ST LB T SRR
FR RIS SRR KN, TF PR S A S0
AR,

B 1 ml ¢cRGD-DOX, 12 000 r/min 30 min, Y5CHX
IEW L TE 480 nm ARMERTRE R S, R E 2
W ST E AR B R 2w
1.2.3  cRGD 1547 fig i ARk e ey i
1.23.1 AX RN Z cRGD-DOX #)$e bt

B Hela 43R 6 LA, FEAIMK /5 55
JrdE e B 3 AR L, DOX-lip AUMATCINIE 5%
75 K B 19 DOX-lip, cRGD-DOX 41 il A ¢cRGD-
DOX, DOX 2k B4 25 wg/ml, % HEZH (Control )
INATCIME R 3L, 37 CIFE 1.5 h, FREFR%EE, H
PBS V4% 3 IR, A AL 250, 71 PBS PR 3 Ik
FREL, AR E 4R Y DOX 5
FE (B AP 488 nm, TIE #1560 nm)
1.2.3.2 %95 %M Z cRGD-DOX #)¥ew@y bk

B Hela ZHAEAZFD Tk & 3% i1 6 FLAR T, 1 4t
WA 5 e B i e R 2 R AL, DOX-lip 4
AT L35 55 55 B8 B 19 DOX-lip, cRGD-DOX 411
A cRGD-DOX, DOX ZYKEEY N 25 pg/ml, X HELH
IMATCIME R 73,37 CIFE 1.5 h, FREFR%EE, H
PBS VU 3 K, 4% Z R HEEEE 15 min, FEH PBS
VeV 3 U0, DAPL L4 10 min 8, T996 RIS
TS DOX ZEIGHRE
1.2.4 ANz i = %

¥ Hela a3 2 6 fLAR T, AL 4x10° >4
M, BE2H 3 N AL B SR  r A IN BE S 43 il
A7 DOX . DOX-lip . ¢cRGD-DOX (DOX £k i 14
A 25 pg/ml) IFBRECEAN S FIXTIE L 72 h 5, THAE
YA A FITC-Annexin V F1 PI 34T 40 g )8 7 4
@, BEE IR R AARLL LA FITC BAged], i
Y5 HT
1.2.5 MTT 52 3o 4m fiendp 4]

¥ 96 FLAL Y Hela 411 53 A7 25 DOX 41 |
¢cRGD-DOX #H .DOX-lip 4, H DOX ¥JE435H 5.
10,20.30.40 wg/ml, 3% AN 25 X IR AR LI
B 3R AL.48 h JE RSN 3-(4,5- F JLHEmK-2)
2,5 R S Y G e R R [ 3-(4, 5-dimethyl-2-thia-
zolyl)-2, 5-diphenyl-2-H-tetrazolium bromide , MTT ] %
W20 w1, 4R2E3EFR 4 h WU B3, in = F TR
(dimethyl sulfoxide, DMSO) %L 150 pl, ik %% 10
min,, JHBEGMUAE 492 nm WO ARG A 240
LM% (% ) = (O BREH IR G B 45 S B A W'
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2.1 c¢RGD-DOX Ji§ Fi ik b4 & AE

BT HUEE AR A BRIE | 3T 1]
(B 1A) 3 KRS AT G A5 A B A R AR 7E 100~
180 nm [A], I EZ0 (B 1B), AN
M B R E R E] 72% (6 DOX F it 1 mg, 584k
ACICEEMARE S DOX &2k 0.28 mg) , HEA
—EMZERE(E 1C),

2.2 cRGD #-45 Bg i ke ey i 4y
2.2.1 GRKX AN TS R e Feis
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Figure 1

DOX %R, Z5F & 2 Fi7R , cRGD-DOX 4117
SRR E R DOX-lip ZH3R %) 1.5 %, X—45%
FH] cRGD-DOX REHE M A Hela e,
cRGD &Miilg B AT g HoA — 5 i )

222 IR TN RAR G Fe et

S RILALIYCRNEE YGIC& DOX R DAPI, 255340
&l 3 i~ ,DOX-lip ,cRGD-DOX 43| 5 41 il 0 &
1.5 h J&5 , Hela 002 #iH8 H DOX, H:h DOX-Lip 2
BEHU) DOX &8/0 | T cRGD-DOX 44U B £,
X —25 AR cRGD BRI AR B AT LA A s
Mg Hela 4HHUEEHL, #H—2P500E T cRGD-DOX A5
JEARAHXT DOX-lip 7] fEHA — i m i
2.3 AR M E Hela a8 =%

FH 3t =X 40 i 2% I 22 3 B DOX . cRGD-DOX 5
DOX-lip X} Hela 4HALA TR AN, F=Canp s
Br Annexin-V, Z5R WK 4 Frx, fEH 72 h 5,
cRGD-DOX ZHIHT-H N (78.6 £ 83)%, BHEEHT
DOX-Lip 41 (61.3 + 6.2)% (P < 0.05), % & DOX
2H(85.3 + 5.9)%55 , %M cRGD B4fil) DOX figFifA
XF Hela 4HARA G5 E IS 18 DOX Ag A, (HE:
liFES DOX 55,

The characters of the DOX liposomes
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Figure 2 The fluorescence of DOX measured by flow cytometer

after Hela cells uptook the drugs

2.4 MTT #am) 4m o ) &

FH MTT 35450 Hela ZHALATAETG 2, MRIGA2H
FERFHRAL 493 nm Ab A4 IR (3153 AR X o 2%
(l 5), HAiFE DOX 4 1Cs 204 (20.0 £ 1.2)
pg/ml,cRGD-DOX 4 ICsy H (25.1 + 0.8)pg/ml,
DOX-lip £H 1Cs, 10 (27.2 + 1.3)pg/ml, Z55R BRA
[F] ¥ B2 1) cRGD-DOX Jii5 Jot 4 4t ffd 2 1 5 DOX-Lip
RO B R EL TR DOX(P < 0.05), HiE—
FE R FEAH G
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Figure 3 The Hela cell uptaking of DOX measured by fluorescence microscope(x100)
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Figure 4 Fluorescence intensity of cell apoptosis of Hela cells in each group measured by flow cytometer

1007 39 i
gl . AHEBPRIELL A L TR
Bl ~+eRGD-DOX 41 AR TG B R0 A I IR T
=l *‘ffoj_ﬁggﬂ R VAR S R A0 T, By BB

TR TR T A BEARZIRZ ", STHARHRCD EEEE
DO () FEL A A S DTS SRR L B i

Z PR A S T R IR E Z 0T, U Hela 21
S SRS F O LA B IR cRGD BB R R
B, T LIS ) PR3 Hela 20010, 42 5 259 48

K5 MTT KIS [EHEE DOX X Hela 462 i1 ]
Figure 5 The MTT results of Hela cells after applying different

concentrations of DOX
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