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Transferrin modified paclitaxel and genistein co—loaded liposome for the

inhibition of ovarian carcinoma cells and ovarian carcinoma bearing nude mice
Hu Zhuoying, Tang Liangdan ,Lou Meng,Li Kehua
(Department of Obstetrics and Gynecology,The First Affiliated Hospital of Chongqing Medical University)
[ Abstract)Objective ; To prepare transferrin conjugated paclitaxel (PTX) and genistein (Gen) loaded liposome and to evaluate their
properties and effect on the treatment of ovarian carcinoma in vitro and in vivo. Methods ; Liposomes were prepared by thin film hydra—
tion method. The particle size,Zeta potential and entrapment efficiency were evaluated. Efficiency of cellular uptake and tumor sphe—
roids penetration on MDR A2780 cells in vitro was evaluated. Anti—proliferation efficiency of TFLP-PTX/Gen was evaluated by MTT
assay. Tumor spheroids were used to evaluate anti—tumor ability of TFLP—PTX/Gen. A2780 cells was xenografted in athymic mice to
establish the animal model, which were used to evaluate the effect of anti—cancer. Results ; Particle diameter of the TFLP-PTX/Gen
was (115.0 £9.5) nm with the Zeta potential of (-4.00 +2.15) mV (Entrapment efficiency of PTX and Gen were 83.4% and 79.6%
respectively). Transferrin conjugated liposome (TFLP) uptaken by A2780 were 2.8 times higher than that of liposome (LP). The MTT

assay , the inhabitation of tumor spheroid and the inhabitation of tumor in vivo confirmed strong inhibitory effect of TFLP-PTX/Gen.

Conclusions . TFLP-PTX/Gen is easy to prepare and it is a potential delivery system for the treatment of ovarian carcinoma.
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R ] ) ; DSPE-PEG2000 (32 [ Avanti polar lipids) ; 5B 75
WO EEFRCIBEIE (FITC-PE, 25 sigma) ; DSPE-PEG2000—
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F1 LPHRR BMAUREHE(n=3)

Tab.1 Characteristics of liposomes: particle size, size distribution,zeta—potential and entrapment efficiency ( n=3 )

215 it (nm) PDI HLA7 (mV) 35 (PTX) {232 (Gen)
TFLP-PTX/Gen 115.0+9.5 0.230 = 0.080 -400+2.15 83.4% 79.6%
TFLP-PTX 111.4+103 0.150 + 0.060 -270£3.15 80.2% /

TFLP-Gen 106.4 £8.5 0.160 + 0.070 -3.20£2.54 / 84.6%
LP-PTX/Gen 113.5+8.8 0.180 + 0.050 2.30+3.87 78.6% 83.5%
RIS 52 <

M Gen i, 7E 227 nm K PTX Fig, #HEW /Wi x 100%
THAE R, We. LP P2y PreE . Wy i85 LP 4% 2,
H,
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LP, B35 KR ARMILL 5 x 105 LIS R T 6 fL
M, 37 CHEFE 24 h G, BEALINAGE AN 2025 LP FITFLP
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PR RS, 7 d SR N IRER

N TSR LP X R skAY 2B RE )1 I Ek R K 7 d
J& , 23 A FITC Aric (%% € 8 181 i 2 146 (transferrin
conjugated liposome, TFLP)TFLP FI LP, fill % 5% 5L 4% 1P (%)
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Jlty AT 20~25 ¢ POEE AR B K1 A B A2780 4R
BT ER N TR RIS, 9 R R AR 0.1 ml 40 AR
W, R 1~2 JET UL R e i B R )
PAREESE 1Y 30 R AR EBENL R 5 4, R 6
W4 TFLP=PTX/Gen #H TFLP-PTX 4 TFLP-Gen #H .LP-
PTX/Gen A AV ERIER /K2 . farfR i BB R LB G Sl AR
B A2 d A 1 ISR R N
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SRS EE LI + bR 2E R SPSS 11.0 G i3k
TPEHE A M, PIALIR) FL A ¢ K56, 20 20 1) Ee s S R Ry
P43, Rk IE «=0.05,,

2.1 LP#gkfe wAn AR 835

Tl # A B AR LP ARIARIATE 110 nm 2247, 243800k

E‘ﬁ((polydispersity index, PDI)/NT 0.3, PTX F Gen [F)fudt

BRI 83.4%M 79.6%, 4EFWFE 1,
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Tab.2 Uptake of different liposomes by A2780 cells ( n=3 )

2051 2h 4h
LP 28.00 +2.55 42.00 + 3.60
TFLP 73.00 £ 6.62 117.00 + 7.50"

Hra, “HESHAGITE L, P<0.01

SEPE O R UL 8 S BB EE S B E 1 B
7, TFLP 25600 3 0 250 58 LP, ik 5 i 1) LI 2 2
HH—3.,
2.3 TFLP-PTX/Gen %}/ /% £ e Am iE 5 2m i 64 4 K ) 45 7

MTT 2502551 on |, £ 204802 LP 3568 W 40 i gg 20
MIMIESE, TFLP-PTX/Gen i it 40 A ) 1 SE04 i /6 3%
KF TFLP-PTX il TFLP-Gen (3 3), T &5 426 B 1R 1Y
LP % 1E % HUVEC ARz To R B LP JEA4H
], TGeihaf 22 5 (% 4) , AUMLAF TG IR 48 45 245 24 h 50
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Fig.1 Uptake of FITC labeled LP and TFLP by A2780 cells
based on confocal laser scanning microscopy

£ 3 A2780 AR LP MTT LW H7EER ( %,n=3 )
Tab.3 A2780 cell viability at various drugs at 24 h and 48 h

after the treatment( %,n=3 )

2051 24h 48 h
LP-PTX/Gen 78.00 + 6.34 69.00 + 3.88
TFLP-PTX 52.00 +4.43 40.00 + 4.25
TFLP- Gen 63.00 + 4.50 48.00 +3.25

TFLP-PTX/Gen 31.00 £2.20 18.00 = 3.60
¥ :a, 5 LP=PTX/Gen fH I, P<0.01;b, 54 B 25 2540 23 WIAH
P<0.05, 25 HA G L

# 4 HUVEC @RM7ERE LP MTT LI H7EER ( %,n=3 )
Tab.4 HUVEC viability at various drugs at 24 h and 48 h

after the treatment( %,n=3)

21 24 h 48 h
LP-PTX/Gen 71.00 = 5.60 57.00  4.30
TFLP-PTX 75.00 = 4.85 62.00 = 3.20
TFLP- Gen 85.00 £ 5.55 78.00 + 4.10
TFLP-PTX/Gen 73.00  5.25 55.00 = 3.60°

H ra, %415 LP-PTX/Gen # L, P>0.05, 2704025 X

2.4 TFLP 690 983K F 1 48 5 2 A B TFLP-PTX/Gen % fi¥
TR AR IR AE A

P A2780 2t i g8 BRAB Y 2 £ R[] 1P St i Bk 5
KBRS . SRR FITC FRiCH) LP 5 sk &
4 h J5, TFLP Ry2 e T LP, S5 ULIA 2,

LP X Jil 928 BR 0% 400 ) 55 38 45 2R 7R, TFLP—PTX/Gen
TFLP-PTX \TFLP-Gen F1 LP—PTX/Gen Y3 RE 1 b sgg 5k 114 4
Ko 257 d e AR K A Bk RS A 1 R TR K 1.38
5, 25 35240 LP AU (R AR B0 T R [RI R 9980/ ]S, LP=PTX/
Gen  TFLP-Gen ,TFLP-PTX I TFLP-PTX/Gen 435I fdfi [jfJgg {4
TN EARFREY 76% . 79% .61% F 34% (% 5) .

TFLP Lp
2 FITC #7i2 LP Xf A2780 PhiEEEKEN B B 16
Fig.2 Uptake of FITC labeled liposomes by A2780 tumor
spheroids

®5 B 7dEMEKEREWL(n=3)
Tab.5 Changes in ratio of tumor spheroid at 7 d after the
treatment ( n=3 )

215 3d 5d 7d
A BEERK 1.17 £ 0.08 1.32£0.11 1.38 +0.09
LP-PTX/Gen 0.93 + 0.04 0.83 +0.03 0.76 + 0.04"
TFLP-Gen 0.95 + 0.04 0.86 % 0.05 0.79 + 0.02"
TFLP-PTX 0.80 + 0.03 0.69 + 0.04 0.61 +0.02

TFLP-PTX/Gen  0.77 + 0.02 0.58 £0.03 0.34 +0.04%
T ra, S RIER KA MILL , P<0.01, 25 5 B G227 30 b, 545 Fh
AL, P<0.05, 2R HAT G2 5 X

2.5 TFLP-PTX/Gen {47 Jg#R S 5 09 44 45 )7

Xt R AR B 2 d 2524 1 Uk, T SRR BRI R AR R K
AN ST A IR AR BB T SAR R s o A SR R B
VRYT SIS A5 R R X UM AR K AR BE 77 TFLP-PTX/
Gen>TFLP-PTX>TFLP-Gen>LP-PTX/Gen, 455 U, 36 . i 4
TG AR LA 24 )5 AN 5] A (8]0 45 i Jgd AR FR R /N 5 25 24 i
e R LA, PACFR LE BB A B A AR Bzt 45 24 i i vk yes
IR ZELL

®6 BHRAANTERERMEERIIMHEIZR (n=6)
Tab.6 Inhibition of tumor growth in each group after the
treatment with different liposomes ( n=6 )

4 LP-PTX/ TFLP-PTX/
Ej,i HE PRI 2H TFLP-Gen TFLP-PTX

il Gen Gen

2d 1 1 1 1 1

4d 1.10£0.02 1.08+0.02 1.07+0.03 1.03+0.02 1.02+0.01

1.17+0.03 1.15+0.02* 1.06 +=0.04* 1.05 +0.06"
1.24£0.04* 1.17+0.05* 1.11 £0.04* 1.07 +0.06"

6d 1.21+0.02
8d 1.30+0.01

10d
12d
14.d
16 d
18d
20d

1.51+0.03
1.75 £ 0.04
1.95 +0.06
2.15+0.08
2.40+0.07
2.60 +0.06

1.33 £0.06* 1.26 + 0.03"
1.44 +0.08* 1.37 +0.04
1.51 £0.10* 1.46 + 0.06
1.62 +0.04* 1.55+0.07°
1.74 £ 0.07* 1.65 +0.09*
1.85+0.08* 1.76 = 0.10°

1.22 £0.04* 1.09 =0.06*
1.31+£0.09* 1.11 £0.08*
1.36 £ 0.07* 1.13 £0.05*
1.41 £0.06" 1.15 £ 0.06*
1.47 £0.09* 1.18 +0.08"
1.52 +0.08* 1.20 + 0.09*

T a, GAEMEUKAARLE, 2253 HA G L, P<0.015b, 575 5

AR, 225 BT Gei T X, P<0.05
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