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(4 Z] 86 58 5 R P08 & 25 Y ( Luteinizing hormone-releasing hormone analogues , LHRHa ) #1 [i1] 45 42 B )18 & {4
(Paclitaxel liposomes,PTX-Lipo) , (57 FHAERS NG 5iR L4215 ( Paclitaxel , PTX) X 5P #9588 A2780/DDP 4 it 3 kI/E . # % %
TR A v 45 PTX-Lipo 5 LHRHa # A 28 A2 B2 HE Fi 4 ( LHR Ha-Paclitaxel liposomes , LHRHa-PTX-Lipo) , 2 5 B 55 % 2305 i {4
TEAS s RO (3520 7 2 F PTX-Lipo (46548 s OGS A k3l i B9 59 A2780/DDP 41 %t 4-5i-7-fif 52,1, 3- 4 JF S 4
SR AR ORI R S 40 g % NBD-Lipo 5 NBD-LHRHa-Lipo 45 HUIE &8 s MTT 1 K 40 g 5 R TE i 52 346 LHRHa-
PTX-Lipo (&SN B LA R A= KM 1 B0 . 25 R - il % LHRHa-PTX-Lipo #-F-#4Ri4% 123. 4 nm, £ A% 90% LA | ; A2780/
DDP #fiifix} NBD-LHRHa-Lipo 21 [1)75¢ 45 W] fit i= F NBD-Lipo 41 ; LHRHa-PTX-Lipo X A2780/DDP 4fiJifd i) A5 < K 5 TR Ji il
W14 55T PTX 20 % PTX-Lipo ZH (P <0.05) . £t : R MR 75 11 45 1) LHRHa-PTX-Lipo R i 244 75 $EHR 7 SR 4R , HE R 2454
XoF B S A0 M A A
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Preparation of LHRHa-Paclitaxel liposomes and its anti-tumor effect in vitro
CHEN Jia' ,SUN Jiangchuan' ,CHANG Shufang' ,ZHU Yi' ,ZHU Shenyin’
(1. Department of Obstetric and Gynecology ,the Second Affiliated Hospital ,Chongging Medical University ;
2. Department of Pharmacy ,the First Affiliated Hospital ,Chongqing Medical University)

[ Abstract] Objective: To prepare LHRHa-Paclitaxel liposomes and to observe its inhibitory effect on ovarian cancer A2780/DDP cells in
vitro. Methods ; Paclitaxel liposomes ( PTX-Lipo) and LHRHa-Paclitaxel liposomes ( LHRHa-PTX-Lipo) were prepared by means of film
ultrasound and their morphology was examined with transmission electron microscope. The encapsulation rates of PTX-Lipo and LHRHa-
PTX-Lipo were quantified with high-performance liquid chromatography ( HPLC). The cellular intake of NBD-Lipo and LHRHa -NBD-Li-
po was embodied through detecting the intake of NBD fluorescein by ovarian cancer A2780/DDP cells with laser confocal microscope. The
inhibitory effect of LHRHa-PTX-Lipo on ovarian cancer cells in vitro was measured by MTT assay and colony-forming assay. Results ; The
mean diameter of LHRHa-PTX-Lipo particles was 123.4 nm with encapsulation rate being above 90% . The fluorescein intake of A2780/
DDP cells was higher in NBD-LHRHa-Lipo group compared with that in NBD-Lipo group. The inhibitory effect of LHRHa-PTX-Lipo on
the growth and clone formation of A2780/DDP cell was much more intense than that of PTX and PTX-Lipo (P <0.05). Conclusion
LHRHa-PTX-Lipo prepared by means of film ultrasound could aggregate drugs at targeted site thus increase the inhibitory effect of drugs
on ovarian cancer cells in vitro.
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e IS =R 7k - RN E B et AL
BEME SO /0 S [ N AN T 9 53 07 1] o 24 ) R FE 1]
bk BN BB IA ST BB FE 405 Y Peter Vilker’ s
S VIRIE T0% F9 U 5595 40 A 2 ik B 2 A A1 AR
Z B4 & (Luteinizing hormone-releasing hormone ,
LHRH) 324K, HHFTE NS A A W5 LHRH it
PRAEATEORE , ] A BT 210 BR824 ik, o ik
AP PR S 07 0 1) e SR ATCT B L ) A 1 25 4
JE CERI T BE B 580, R AT 25 ) e A L U ) 2R 4
DAREERVEA . TR R GRS e A2y
PR, BB IR T SCRAH BT

[ N A0 25 552 36 BF 503 3 A ) 2R - R R A
()7 AL U b R s S 1 5 T A A A [
B {H Lipo SR R ¥ R -25 MK 45 ¥
WA . AW FEANE I Lipo /5 382 £ M e &R
GriiaE v, SLBIAE 3 RGN G RCR . 52
5% A A ¥y 2-26 F1 £ -4 ¥ & ( Biotin-Streptavidin-
Biotin, BSB) #F42: 5 A #9%E LHRH 254 ( LHRH an-
alogues , LHRHa) ¥t [a] it 45 #2 5 I8 i {4 ( LHRHa-Pa-
clitaxel Liposomes, LHRHa-PTX-Lipo) , F{-#F5% H# 7]
P, [] B 4835 40 il % LHRHa-PTX-Lipo 14 45 L) J¢
¥ Lipo 7EAA&SPXT 5P §L98 A2780/DDP 4 g A= K 1
PERIIRIAE T, itk — 2D B9 9 S92 3R 1 LHRHa
S L ] 245034 15 R GE B E AR

I AR

L1 #HHERE

YR L9 A2780/DDP 2 iy (e rh R 27 [R5 12 27 e Py
FIEE e TR 158 ) 3 58 %5 2% AR (Sweptavidin, SA) (b
SR RADHAAGRAF]) ;¥R L (LHRHa) ¥ pGlu-
His-Trp-Ser-Tyr-D-leu-leu-Arg-Pro-NH2 ( Jt 5 R} G A= ¥ B
BARAF) ,PTX J50RH2Y (AR T UE W) A W) 3 K B0
Jif (SPC, Lipoid, 78[5 ) 5 4= ¥y 5 AL 5 £ — I — B I3 1Bt i 5 1
2T ( Bio-PEG-DSPE , Avanti, 2 [F ) ; NBD-JH [# i, JH [# [
(Sigma, £ [¥) ; RE-S52A Jig 5% 78 4 AL ( R R AL 2R ) 5
Zemsizer3000HS BOGHTHIALEE AT A (S [ & /8 SCA R ) 5 H
S H-7500 3 5 AL B AL (( H AR ) 5 TCS-SP2 063 5 4 18 g
(Leica, f&[H) .
1.2 Fi&k
1.2.1  BISiss A2780/DDP 41 ks % B A2780/DDP
YU 10% TG /N 1L I RPMIT164015 5%, B F37 C |
5% CO, Wi Hi 95, &8 2 ~3 d A0 1 3, LR BOR R A K38
Vi
1.2.2 E@fs iR S e m g Bl # oG, K SPC A
(B ( B 7R A 902 10 ) 35 T 5077, W e 2 UM . AR 0, dn
A PBS e (pH 7. 4) {lf iAok AL , B 5 b B FAR UGS

0.45.0.22 nm RLFLUEME, il %575 258 Lipo, 73 4h, % SPC,
HH [ # A1 DSPE-PEG (2000) Biotin( BE/R LA 90: 5:5) {RA )G
7)1 34 5 95 1) 4% 1525 ) R AL AR U 4A ( Bio-Lipo) o #4305 SA
11 A Bio-Lipo 1,4 °C 5% J% 7 30 min A4 i SA-Lipo, i
&S Sephadex G-100 #: [k 25 2 4319 SA (F- i K Wk B i 3%
0.1 mol/L. PBS,pH 5.0) . Ui£E SA-Lipo il A—E 1
Bio-LHRHa,4 °CZ% %% 30 min, i Sephadex G-25 ¥ (1.5
em x2.6 em) LR A4S 41 LHRHa, 18 LHRHa $8 ] JI§ 5 {4k
(LHRH-Lipo) o 7 J5UBEF i A NBD-JIH [#] B2 55 4% 3% 1 I (]
g3l #5986 bR 1C 1 i 5T 442 (NBD-Lipo ) & LHRHa Jiig 5 {4
(NBD-LHRHa-Lipo) .

1.2.3  PTX-Lipo % PTX ¥[f] Lipo 4 H—iE & PTX( /&
BRI ER 30% ) SGHENE— R T840 v, [R) b R
7 3o B i 4% PTX-Lipo &% LHRHa-PTX-Lipo, fs 225 ¥y ¥k i
0.5 mg/ml, BB LR SE Hy 10 mg/ml, ZE4EF0 ] i 2 [F] |,
FH Malvern | 2 A3 W R0 4% Fl Zeta B8 37, % 5 H3 55 WL 4% 3F
B4

1.2.4  PTX-Lipo a3 R RAEMENE 2 F PTX-Lipo &
WABIIMA 5% 215, 2457 4 °CF 15 000 r/min .0 10 min
J&  MAGE & LBk, BB A5 T 4 CF LA 1000 r/min %
> 10 min B EJZ OBER, BT, d PR R, Hik
HEAT HPLC R, Rr U4 227 om, AEFE EE(% ) = (Ty-
Fy ) /Ty x100% , Ty A S 255, Fy AU 25, F )
A 2 PR BTIARR 4 C IR (25 °C) o lEE 3.7.15
d J5 , 25 B R 5 PRI A 3 28, A AR A 1L

1.2.5 #in] Lipo (WARSMimR 40 IR SE  BCR BLES 75 1
A2780/DDP 4 E:Fh T 24 FLAR,37 °C,5% CO, T 4k&iis 3k
48 h Ji5 3K 50% A BERT, 23 SIS SGhR 0 A 4 1) Jig 5T 1A
(NBD-LHRHa-Lipo ) F14: #2 ] fi 57 {42 ( NBD-Lipo ) , #H ] 4% {4
5 A2780/DDP 4 gL [FIHEE 15 min J5,PBS Yk 2 RH
Lipo, Z2 5 FABE 18] 7 , WG 3L 3R 48 W 6 T WSS 4 ifg 2¢ Dt
FWEE O

1.2.6 PTX R[] Lipo %} A2780 #fitd iy Ak K4 il 4 FA BT 9%
BOECE R I AN, 3R T 96 FLAR (1 x 10* A~/FL) 4% 3
AL,5% CO, WHAHARZ 5 TR 24 h )5, 43 B PTX 254k
FE$0.01.0.1.1 pg/ml ) PTX 41, PTX-Lipo 41, LHRHa-PTX-
Lipo 4, AL BRAN Ml 25 H Lipo, 25 H# 1] Lipo 24 X} 18
o ARIIL[EREFE 24 h & 48 h )5, IMA 5 g/L ) MTT ¥
20 pl, 5555 4 h jFhNA 150 pl DMSO, #E+% 10 min, & AR
X, F 570 nm Zb43FL OD fH, T IIHIR . 40 AL Kl
= (W IR OD {H-5250 41 OD {i) /% 4l OD fH x 100% .
A H = 1T-MflE, LlmER 3K,

1.2.7 ZAifEFeREIE st s O EUE K AN, 2280 T 6
FLARH (1 000 4HHLA/FL) ,CE TIH4E (37 C 5% CO, ) £5 3%
ARG/ BE 24 h )5 o RERUERANMAE KIS, 425 F X
VR PR v e (50 DL B 2i I 1 AN Sa ) &k 5 5%,
[E 2 A0HE, Giemsa Yt 3] B 0BT T TH 5040 M 52 B 5, 1
RTEREAR . TR TE LR = SRR/ 40 MU %L x 100% |, BE f&
TE UM 22 = (O FR 2H 240 JH0 e B3 5052 e 20 40 i o P 450) /%8
MR TERER x 100% , 5550 A 3 1K,
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1.3 %itzam

K F SPSS 13. 0 Geit R A% & LB AT 504 , B 55040
VI8 £ bnifie (x £ 5) 2o, Z2HIHEN B MR
AR 27 2% 3041 (one-way ANOVA) 1 SNK-q #5536, P <0. 05 Jy
ZRBEAGIEE L,

2 5 R

2.1 <%if PTX-Lipo #=¥z& PTX-Lipo #9451

PTX-Lipo 5 LHRHa-PTX-Lipo Y45 T ¥ 5 K /INR— 1 [
T B W B A0 IS 31, AT B i B T 1% B R 11
F) LHRHa-PTX-Lipo & BRTE /MA, 4310 LI 57 (ILIE 1)
PTX-Lipo 745 (118. 800 + 6. 804 ) nm; LHRHa-PTX-Lipo i 1%
(123.400 +8.612)nm, 90% [ Lipo Jif&434ifE 200 nm LA F ;
TR S NE BT ACRIAR R A AN K, 2 ROk o B 3 By, 3%
A8 (=25.0 £2.5) mV .(=17.6 £1.8) mV,

. S A B
Lol 4 K

”
A. LHRHa-PTX-Lipo 1195658 K% (400 x )
B. LHRHa-PTX-Lipo 1% 5 B, 5% €114 (39 000 x )
E 1 LHRHa-PTX-Lipo #i3¢$E R BB E S E
Fig.1 Light microscope and transmission electron
microscope image of LHRHa-PTX-Lipo

2.2 PTX-Lipo & # % B 4% P if 4

Pkl % PTX-Lipo & LHRHa-PTX-Lipo {1 $ 3 ¥k F
90% ,PTX-Lipo f£4 C T & 3.7.15 d J5 il 5535k
89.7% 89.0% .88.1% , #[w] PTX-Lipo 7E 4 C (& 3.7,
15 d J5 FriiAg 3t 2243 5 g 89. 2% 88. 4% .87. 1% , #1540
G PTX B HA T 4% o B4 IR BTIALE 4 °C 444
T AT E AR AE
2.3 3e Lipo #94K 1 95 4m AR IR I A

ML 2 W] LA L 40 i 53 Lipo S LHRHa #1815 Lipo
HIDEHRBUE L. I E 15 min J5 , WOGILRAE WA T AT I
fin A LHRHa-NBD-Lipo fj A2780/DDP i Jifd 5 3 H %5 3 11 23
YN, [T AT DL 20 i 2 T 3 2 BUZE Y /5% 1, B LHRHa -
NBD-Lipo 5 [} 21 4 il 2 T 735 (8] 2A) ; 4R i A NBD-Lipo
i) A2780/DDP 4l 2 3L H 485 ek 7o (18 2B) . &5
$&7R A2780/DDP 2 fifl T £ b 45 LHRHa-NBD-Lipo,
2.4 3 PTX-Lipo x+ A2780/DDP #m it e4 24 ¥ 374 4k

MTT 53R 7%, 25 [ Lipo .25 [ ] Lipo 1 FH it Jg8 40 g
J&  HAMAET S 5 AR A A R RS #2257 (P >0.05)
M 2594 B2 0. 01 we/ml 34K F 1 we/ml, 40 A7 15 R

BN, WS AR 24 b JFXT A2780/DDP A1
MHIERESR (3 1), PTX 5 PTX-Lipo X 40 g iy 410 i £ 1
ZRIG 2 X (SNK-g Bl 5007 3 Rk BE R 4305 P =
0.54,P=0.73,P =0.26) ,{H LHRHa-PTX-Lipo %I 4 il fi¥
A B 5 F PTX Rz PTX-Lipo, 22 545 GE i1 58 L (SNK-
q Gt 3 FREE TR 43 F =27.75,P=0.001; F=12.93,
P=0.007; F=20.16,P =0.002) .

A. NBD #ric (#E ) Lipo; B. NBD i 3% i@ Lipo
E 2 A2780/DDP Zffxf NBD #rigky LHRHa-
Lipo % Lipo B%& S #EHR (400 x )
Fig.2 Fluorescein intake of NBD marked LHRHa-Lipo
and Lipo by A2780/DDP cells (400 x )

F1 HYWIERA24 h BARERELDYH S EMBHRTE R
(% ,x +s,n=3)

Tab. 1

administrating drugs with different dosages (% ,x +s,n =3)

PTX ¥ (pg/ml)

Cancer cell survival rate of each group at 24 hours after

45

0.01 0.1 1
PTX 86.02£2.04 75.33£1.66 65.75+0.40
PTX-Lipo 87.06 £2.56 75.89 £1.83 67.25+2.20

LHRHa-PTX-Lipo  76.28 £0.88" 68.69 £2.25" 59.98 +1.25*

TEca, B 24 b5, [ — 259 LHRH-PTX-Lipo 41 5 PTX ,PTX-
Lipo 41AH LA GEi 222 5, P <0.05

M55 AnpEAE ] 48 h J5 %) A2780/DDP 41 Jifd () 41 il
FAE (R 2), PTX 5 PTX-Lipo X 4 Jifd i 41 il £ A Gt 1127
Z R AR (SNK-q Geit43#H7 3 Fyk & T 430 P=0.27,P =
0.13,P =0.84) ,LHRHa-PTX-Lipo ] [ Jo A 41 55 112 22 5
1153835 (SNK-q S it 5347 3 Pk T 200 F =29.52,P =
0.001; F=14.98,P=0.005; F=6.74,P=0.03)

R2 HYIEMALI8 h EARREAMNSEAMERABRTFER
(% ,x +s,n=3)
Tab.2 Cancer cell survival rate of each group at 48 hours after
administrating drugs with different dosages (% ,x +s,n =3)

PTX ¥ (pg/ml)

45|
0.01 0.1 1
PTX 71.87 £1.58 62.50 £0.64 47.65 +2.40
PTX-Lipo 70.37 +0.82 61.26 £1.10 46.87 +3.50

62.93 +1.96" 58.66 £0.84" 41.00 +0.29"

Vb FEFT 48 hJF Al —244¥k B F LHRH-PTX-Lipo 415 PTX PTX-
Lipo AL AA e it 22 5% , P <0. 05

LHRHa-PTX-Lipo
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2.5 Fed) PTX-Lipo 2t A2780/DDP m i %, 1% T R 46 A1 44 39
) VE )

PTX PTX-Lipo #l LHRHa-PTX-Lipo 3 /™4b ¥ 40 X} A2780/
DDP 4t i 5 BETE B3 A AR AT, S50k BREAEAR LA 22 S 34
H5iit2:8 L (F=294.65,P <0.001) ; 5 LHRHa-PTX-Li-
po ZH FEREREL PTX J PTX-Lipo ZH B Wi A5 22 5 (F =294. 65,
P <0.001) , LHRHa-PTX-Lipo £ X fifrJ8 4 Jfg v 2 411 il 26 35
56.83% (L.323),

®3 BAIBHMAETEER B EIDEIER

Tab.3 Inhibition of cell clone in different groups (x +s,n =3)
415 TElEEL AR (% )
A XFRZH 278 +7.35 -
B PTX 186 £5.294 33.09
C  PTX-Lipo 192 +6.98% 30.94
D LHRHa-PTX-Lipo 120 £6.35%* 56.83

SNK #535, A - 5% IR HL#E P <0.05; *:B 415 D 41, C 45
D 4k, P<0.05

34t i

HATHE 25 dl & FEAE T 4 kO
WA S A B 25 QIR 5 25 W 3k 2%
AR V0T OB A7 P v 1 S 81 245 4 3 2% 2%
K7 @ R SRR AR S A . W2
Lipo i & , 7E Lipo Ml 37 ELAA & 1 HLAS 2 5
BeAE  URSAFAE AR 25 AT e AR 18 1 T RE 2
S A Wi S L . IR B B ik — X — 1 3%
P RN A 74 422 1) Lipo %50 H 78 IR, i Ht W BRI 5% 42
AR PETTAS 55 R ME 5 T AE 9 SR RN E M B R G
0 2 [ IBR TC AR 437 10 A 52 Wi e A= W 2 6 1, %
o5 ZFbRicta e g A, o LA R 55 BoR
VERIM R R B £ T HAE R SRR R GG
Bt 44> F-F1 Lipo it % LHRH-PTX-Lipo,90% [ Li-
po RIAZAM A AE 200 nm LA B4R /N Lipo, 5l
REMEEE PR P9 K R GE B AR, ZE IR SO 2R b A Bk
REE MR o A 5T ] £5 19 Lipo mJ LAk DA J5 {4
DAL )R ) AF 9 B AL Sl

FEN g 45 B Lipo 1) 5058 A, [] 42 #2 fia) Lipo 4
He, LHRHa-Lipo 1R B & M %% #C 40 Mg $% 8, $2 7=
LHRHa 5 LHRH Z{k %545 T LHRHa-Lipo 7£
AN A R AR, T3 T 4%} LHRHa-Lipo N7
S5

SR MTT 3 A A v B T 75 A T A2780/
DDP il i {4 &h A 4 K 40 M sa BT A B 3 i Vo &5
L0 3 F kb B 22 %t A2780/DDP 41 ifg 1A 1A K
T BT sE R T XA Sl /L G h L ) PTX-Li-
po [FNHIVE it 4R8N BR T 2R A S Al il

AR T 259 i 45 Bk, LHRH-PTX-Lipo fiE#
L 5 ST MR S A T B BB AT REAR g T g 4
M . Lipo AL 14 [R50 2 0 15 24
Wty o 1) 9 R L AR I 52 1 55 @ 7E T, Maha
Saad %5 S AZ BE I AN [ i 1% 2 42 19 BF 5t UE 552
T AW

AR A R 2R AR AR LA 1 123 ) o
1) LHRHa BC A28 PTX-Lipo J&— MR A i 5t
14 51 5L 92 48 1) 2599 3% 35 R 48 . LHRHa-PTX-Lipo B
o PTX 25934 1% 28 LHRH 32 4% 35 3 3K #4 fifd
200 A 2t 4 o) e e 4 i A A R AR R A 1
Pt it 2 — 2L B PR N SE B BRI
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