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WE: B0, RAAMEZTRRALT fH &1L, A AT 8 XAKH F 2 54057 7 X T E F M8 R4k HO-8910
AR m AL RSN R AR R, ik R BB AR B R R &R AR, BRI R & T R R BRI A E AT
A BOAIRARLEHEBAY N OHE; FRAKIBHRE. AFALH 20 h P FTRXKANELH 144 h o
BASANERTEZRAR. TMEERsSbmp e FRAIER. 4R MERKLAT A HlEE5 ARG R ERA
3+ 1, BER4 WL H 155 mmol/L, B4 5B Mse i Z A 1: 10, MFERE A 60 C. AL F #4769 I8 A4k -F
B Fk 02.86%; IMRAKREA—RGEHEERN. BAKGBRERERLERET, BEFMELS5ME X B RA
ICs, 14 24 h % %1 4 0. 62 pg/mL #= 0. 46 pg/mL, 144 h % %14 0. 06 pg/mL 4= 0. 01 pg/mL. ##&. KA 3 0 %
FRAAA S LEME, OHEZ; AeAHBHETEFTRATEZT /MK, EA Y HXH EL %695 X E HO-
8910 Zm i b Fp ) F AR AL T MTD 497 75 X425, L P AR 4 T 46 XARA 24 25 5 X xF HO-8910 2w iy
bR R THE S,

* @ W MEERAK; BT PRXKAELYE; R ER

hESES: Q813 XEAERERD: A MEHS: 1673 -9868(2014)9 — 0057 — 06

Fi 2 % (Doxorubicin, DOX) & Il K& FH 0 BUA KGR MR 25, BRI SRMBE R A8y
—. SRZHEGIMBEIWHHE, DOX AR MNEZ, 0B S 8006 . 01058 5 e %,
AALFE W TR E A A, i ELE DOX Y R A2 BB . 1 41 2045 25 (Metronomic Chemotherapy)
SRR KR G R 2. A N Y B B L A K 22 B (Maximum Tolera-
ted Dose, MTD) )57 A E A, NI Al 30 78 MTDAbI7F 7 Z b Bl 2 A8 Bt . A SCHk i iE
SR FH AR FH 24 750 2k 19 Ak 97 O XA A AT A s 5 e I e 24 0 1) 2 M R g O FL A IR I ek R 1 0RO T
F MTD It 7.

JI RS2 — P LI 25 W 3, A BESE R, B DOX A A A PRI RAEG H: o 16 6 40 it i) 2 1k TRl s T
R SO R A0 RE . ARFIE R DOX W TR B b, DI e bR . SR I IE 28 52 50 0 ik I
PR T HAL T Rl & T2 B AR PR 5 U ) B Ak 7 UM A5 A, L HOS8910 B 5L % 4t i Sy 40 Jifd A%
B, SR MTT Wi, B DOX TR FE s DOX 7K VA W00 40 I35 PEVE T . S I R o7 ) B 25 % 45 1t 7
Z 1 H 2577 2.

O Wk HM. 2013-07-15
RETH . FHESHEARVE LB (863 HRD Y WIIR H (2014AA022209) 5 [F 5 F R RF 24 4 ¥ B H (81370906).
E&®A: W %983, &, WK A, Wi+, FEMNF A L.
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1 #HES5ME

1.1 # #
P 25 22 UL 25 G VI 1E 2500 By A FR 3 ) EH @@%(fd‘l‘la%%**fﬂiwiﬁ- EFUIBEAG (i 2
LR F I FEBR /A T 3 Sephadex G-50(Sigma 2! s BHTAY (MW 12000-14000) 5 TR A 4F 41 FL g I,

fLAE R 0. 45 pm C T BT WAL 31T ) J\Jﬂ%&?éﬁiﬂ@ HO-8910(FE K EERL K 22) 5 DU F LA e 35 (Sig-
ma A ) s Ba4 I (Mdgenics 24 1)) 3 RPMI1640(Hyclone 24 &), H 433502 k70 7 4.
1.2 L &8

UV-2102 PC M OGEETHCH A TJLJE Al A ED 5 RN AL (R E M BEEST ) 5 Sartorius BS210S HF K
- (fEE Sartorius 2 H]) s H2SHEH 7R AW R AR ) 5 SHB-C G /K £ H 25 78 OB JH A 4L
] s KQ22001 A i Pe A CR iy 5 A A PR 71D s WH — 1 B i 43 CE Vg 7 74 2 A AR ) 5
pHS-3C RURG %R BETH C L 75 REAX AR ) ) s AW TAE 5 SW-CJ-2FD (R % 8 25 B A R 7DD 5
CO, R F46 (EE HEPA A RD ; BRI A k48 MDF192(H A& SANYO A #D) 5 %38 62 B s BH-2(H A&
OLYMPUS 2 D) s #8001 5415D (G Eppendorf 24 7)) 3 ELX800 Fif 5% (BIO-TEK 2 7).

2 AEEER
2.1 HEBERHEEZHEMERRBRE

SR FH B R 5 6 B 1% ) 4 DOX B BT R, 2 ¥ BT Wl i R0 AR I ol o, o & RIS e . i AU
10 mL, 40 °C e %% Wl 1k 78 & B 5 S 05, 7E M BE I 3 51 i g o M, 40 “C LA T4, 12 h. mA
155 mmol/L Bi iR £ 2% v ¥ W (pH=75. 5) W ig ik 4k, F 60 CARIFHIERT » BB 5 min. BRI
BEW 10 mL BT B, TW%%M‘[&(PBS, pH=7.4)2 L 47BN, IREMAEMEE T 0. 45 pm F3
FLUEBRE, TE s AR k. 76 Lk JI§ B M Z A& 5 mg DOX W, BT, Ki 40 CIHHE
20 min. EJfE DOX Hg 4.
2.2 HiESH

FHWERR 522 vl (PBS, pH=7. 4) B il — & A BT & 73 $0 DOX FRifE b B, DL PBS a8 FIX R, 76
220~600 nm PR AL AT AN . AR B (BB TR, DOX 7E 480 nm A e KMl 3 B (1
JRIEAR0. 2 mL, £ Triton X-100 B FLJG . F R BE 2 10 mL, 7£ 220~600 nm @ N E 17 &AM, AR
I 1 5 P 3 (RO T 5 BRI HE 480 nm AR JEWR R, BT HA AE 480 nm S DOX A E % .
2.3 HRAEHMEZNSH

K% PRI DOX AR ifESL 10 mg, #F 100 mL i, I PBS(pH="7. 1), 121, BV EREUR &5
R 100 pg/mL B FRAERE ARSI, AE % W 38 DOX ARifEfE % 0. 1,0.2,0.5,1.0,2.0,4.0,6. 0 mL, 435I
IZE 10 mL &b, PBS Zh MBI ERE 10 mL Z 3, RAWAKRBERRE SN 1.0,2.0,5.0,
10.0,20.0,40.0,60. 0 pg/mL 1 DOX #r#Ei. L PBS A48 X IR, 480 nm P AL & DA 498 T 10 T
JE. DIWOGEE (AT DOX ¥R EE (O #E AT ALEH , B 72 R

A =0.018 9C — 0. 006 5 r=0.999 5

ZEHRFEH, DOX 1E 1. 0~60. 0 pg/mL 70 N 41X 2 B
2.4 EREENERAL T

K H Sephadex G-50 U7 ROBHEE e A (1% 74 43 25 B8 DU AR RN 2 25 9. B 0. 5 mL DOX BBk b 4E. H
PBS Ve, WP ZE 0. 3 mL/min 72247, FHZIEIRE S 2 mL R 1 6y, JBUdE 17 47, BH a0 10%
() Triton X-100 BEFL/5 P BB ZE 4 mL. W= EIERA 0. 5 mL FAE, WA BEMM AT 102089 Triton X-
100 7L FH P BERG B 2 4 mL /E a1, 78 BR S R b7 . 0 WOk, Smlve B4 (B 1), 45



% 9 2 MR FEERR & T LA 38 X % 2 AR 3

BBV BATE 4 mL ZLVEME AL, 2 18 mL 1y & 3% 045

AV SE 4 L B 2 T AE 20~32 ml. g-;ﬂ;:
2.5 AHEHNE oo
Wi R I DOX g B R I B 0.5 mL Lk, I 025F
PBS Wet. 4F B NS R IK AW B 259, AR 4 mL & gf‘;j
18 mLE i . UV 40 A S5 kb 25 vk 2. 4% 2005 010k
A R 24 )0 o B R SR L T L R, 0.05[ | |
EN = —Cf/Ct) X 100% 0 10 20 30 40
Kb EN SR, Cf Nl s 259k, Co WK Vil
A 98 v 250 ) R 1 DOX BSR4 #) 3t B i 2%

2.6 EXTWEESKEMIEIT
SR FH BALDH 2R 07 26 19 4% 47 0 26 i DOX i i 44
(il £ b Ty, e IR FEAE SR DU 2 =K Ly (3D M IE S BT 56, B R i T R B R E N R
W N 5 0 [ B %) 8 BL (A, BRRELVRE (B) . ZAW SHEIRE MR & (O, WHERE (D), 4R W% 1.
F1 L(EXIBRERKER

E5] =
7K F A W fg 5 H [ wE B i iR & e 2 CZiy 5w IEm D i iR
S)igrgaa /(mmol « L™ 1) Jpigrigad /C
1 21 125 1:20 50
2 31 155 1:10 60
3 431 175 1:5 70

KA E AT, S5 R RV, FRENOHENEHEE N C>B>A>D. HEAEGH
C.B, A, D, RIBENE 5 M0 B B BTk ol 3 ¢ 1, BRERELYRESH 155 mmol/L, 254 5 ®ENE MY BT L 1 ¢ 10,
BEH IR 60 °C, 45 3% 2.

x2 DOXERMEERXRFITHER

A A W RE 5 R EE R B i B2 B vk C 25 5wENR M D % & i F R
T L /(mmol « L™ 1) i /C
1 1 1 1 1 83. 4
2 1 2 2 2 92.3
3 1 3 3 3 79.1
4 2 1 2 3 86. 6
5 2 2 3 1 80. 1
6 2 3 1 2 90. 7
7 3 1 3 2 76. 5
8 3 2 1 3 84.6
9 3 3 2 1 85.9
Pl 1 84.9 82.2 86. 2 83. 1
B 2 85. 8 85.7 88. 3 86.5
B 3 82.3 85. 2 78.6 83. 4
e 22 3.47 3. 50 9.70 3.37

I X AL T AT A A SR B B B UE . B 20 8 £ DOX G R 1 e A AL 5 A T4 iR . IR uE
gE L3 3.
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%3 BHEIZRIEHNE

No. 1 2 3 4 5 Average E/ %
E./% 93.27 91. 21 92.57 93.61 93.68 92. 86

2.7 DOX B R4 5 7% 5 2 36

43 SIEC DOX g i R A L0 B 25 W K IR 5 mL, MIAK 2 10 e (B8, Pidmdl B)5 . B8 T
A 50 mL PBS(pH=7. ) W HLZEHI M b, %%, T 37 °C KBHEERD . @ BOMNE 2.0 mL, [RE#MN
G AR Y PBS. 2 MRR LA G B 28 00 5 Jr vk, W0 8 2 A JU v 2 ) MR RRUB A A, O AR SR BB 24 4 4K
Q. MSEZIRLE R AT, DOX R RARLE 48 h WBRSE 4, MilF S 29 /K AE 8 h IR 5E 4. Fh b R W
BIRARTIE X DOX R 3] T 48 45 1 28 B AE T (& 2).
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2 DOXEEAS DOX KBABM T RMBLE ML

2.8 RFASELZLHARNS IR

B BN B HO-8910 4 T & KR53 808 10 %6 JIG 4 1 % 79 RPMI 1640 58 ¥ 5= &b, 37 °C. 5%
CO, M FHEFE. SCHR T LUBERGE I Ak 5 5020 i B, A B 40 I AR B ol 1.0 <107 /mL. BUHE 0k K
HIAH ML AL 1. 0} 10° /mL AHMLE W . Lh 180 pL/FLEERN T 96 FLEFF M [, B5 5% 24 h 54 m A 10 pL R
R BIT 43 80 i DOX F DOX g WG 1K 25 Wi, filf 2 2 AR B &t 42 8053 % 8 1 pg/mL, 0.1 pg/mL,
0.01 pg/mL,0.001 pg/mL; W7 2 XA, DOX XA A SR 10 pL A REIKE R . DOX R
AR R BRI 10 L 25 NS BRIA TR, 4208 AL B, C 3 M2 T R TAMZEY. A 7R . MR
24 hF s 3 B A R R R 1 73 B 0 25 25 W R G B AR 25900, 24 h R WAL MTT {8 B Jr 5. 4k 57
24 h 5. B 24 h AN FARR BT &2 /- B0 e B 25 . — 34825 6 W, 144 h 5T MTT {8 C % H
ML 535 24 h )5 B 48 h B AR BT it 20 B0 B ik 25, — 264825 3 ik, 144 h J5 40 MTT .

B R B (1Cs0) S48 76 H 24 J5 A7 106 1 40 RS0 s /b — P i T f i 25 ik . #E MTT i, ik
SO B WO OD {18/ D — 2 T i 25 ik i 0 1C,,. AN 1g1C, =Xm —1(P— (3—Pm—Pn) /4).,
Hop Xm: lg S KRl 1 lg S5 /A, P BHME R N R 2Z A, Pm: S KPR %, Pn: f/NH
P R .

HHR 4 AT, TCIR S U 25 25 W 3d S vl i SR AE S 2R i 25 1, D 0 =X R0 o 45 24 1 ey O SR T
— WS ZS. 3 5 WA, DOX R B Y 1Cs, B 1K Ti7 B 19 DOX.

R4 BEAGTMRESHHEY HO-8910 KM H =

N AV s W3 DOX/ % DOX fig Btk / %
/(‘U,g emlL 1) 24 h 144 h 24 h 144 h
1 43.70 76.50 29. 20 89. 50
0.1 36. 20 64. 30 37.90 91. 80
0.01 8. 24 34.10 29. 20 58. 90

0. 001 —2.44 1.02 2.14 24. 80




¥ 0 BF. F o PR B A AR 46 X % 3 AR 5

x5 % E DOX 5 R DOXICs & pg s mL™!
i 15 P B 3 B 5 22 iR o 1k
24 h 0. 62 0. 46
144 h 0. 06 0.01

3 it it

ARIFFEAES A K SCHRAEAE B SR FH AR R B B0 B vk 1 4 DOX MR BTk, 76 B[R 38 S 30 S il 1ok H
Ly (3D IEAZ TS5, s & e br, #ils 5 E R A . mRERIE . 29 S5BIEMRREE . BE
RN FEHE, ik s T4 DOX BRI M R AL, $m T DOX BRI IR a3, i fefkab Jr ok
BB S5 IH R i bl 3 0 1, BRER B BE A 155 mmol/L, 25 S#Elsm Rk R 1 10, BEEE R
60 “C. PAEALAL Iy il 45 i B B (47 2440 3R 5K 92. 86 %0.

SE v, A DL EUE AN HO-8910 40 i £ Jy 40 A RS, 43 51 R A AT #a 20 AK50 i 8 MTD 4k y7 5 =X
2, A DOX KW A DOX g 5t 4 T b J88 20 At 1 40 i 25 e VR . 45 2R B8R T8t 2 DOX 7K ¥ i ok 2
DOX g B . 3z F 3 411 20 700 42 25 25 /9 07 3078 HO-8910 41 M rb 411 ) S W] AL T MTD fbyy 7 X445 245
DOX i 5 A5 411 20 A7) 2 45 25 7 X% HO-8910 4 g4 il % B 8 £ T DOX /KW A 4 2507 o,
DOX Jig 52 A FH 1) 350 42t O 5250 MTD AR BT i 40 80009 1/100. Jig M LA — 2 19 22 B A . B 0 4 149 448
B VRS 25 R Won . W R B R R 5 B R TR 1C, fH 24 h 43918 0. 62 pg/mL 1 0. 46 pg/mL. 144 h 4
524 0.06 pg/mL Al 0. 01 pg/mL. AL 2 A BTEE R AR B AL 77 T2 i, A3 m s Joil 2 i 25 1 B 87
AR I R N A, a2 0 U] 45 2 00 07 U7 HO-8910 4t i v 4 i R AR W 8 A T MTD 4by7 Jr X
g2k, b g A 25 1S F SR 44 26 0 s HO-8910 41 A ik 4 ik R B B A TR B 25 .

AU TG B B 24 M8 B 5 5 2R f Ak M A A, N 25 R dRINE A, [
i 3 3 24 4R A1 7R L 24 9 7 A BB A BIOR BE AT AR . WS s RAESL . IR w8 2 X 5 R R
PRBLIE 25 W 45 6 Re B i /b R 2400k, 2057 Ak AR SEIR AT Oy Il W 1R 3 O A IR IR IR IR T B AL — A B R Y
AR o [ B AR B AL T — BT T I A AR BUR YT 7 3 25502 TDDS A 454 1 L i
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Study on Preparation of Doxorubicin
Liposome and Its Cytotoxicity Evaluation

with Rhythmical Low-Dosage Administration

TANG Jun, DOU Xiao-yun, XIU Yun, ZHAO Yi

Institute of Life Science , Chongging Medical University , Chongging 400016 , China

Abstract: Objective: To optimize the formula and preparation technique of doxorubicin liposome, and to e-
valuate its cytotoxicity on human ovarian cancer HO8910 cells in vitro with rhythmical low-dosage admin-
istration. Methods: Doxorubicin liposome was prepared by the (NH,),SO,-gradient method. The opti-
mum formation was selected by means of the orthogonal design of experiment. The in vitro drug release
behavior of liposome was evaluated by the dialysis method. MTT assay was applied to investigate the cyto-
toxicity of doxorubicin liposome and free doxorubicin with common administration after 24 h and rhythmi-
cal low-dosage administration after 144 h on HO8910 cells. Results: The optimum formula was as fol-
lows: the ratio of lecithin to cholesterol was 3 : 1, (NH,),SO, concentration was 155 mmol/L, drug : lec-
ithin was 1 : 10, temperature was 60 ‘C. The average entrapment efficiency for doxorubicin was 92. 86 %5.
The release of liosome was relatively slow. The cytotoxicity test showed that IC;, of free doxorubicin and
doxorubicin liposomes were 0. 62 pg/mL and 0. 46 pg/mL respectively at 24 h and 0. 06 pg/mL and 0. 01
pg/ml at 144 h. Conclusion: The selected formulation and preparation technique of doxorubicin liposome
is reasonable in prescription, practicable in techniques and high in encapsulation efficiency. MTT indicated
that the inhibition rates of free doxorubicin and doxorubicin liposomes with rhythmical low-dosage admin-
istration were much higher than those with MTD chemotherapy administration, and rhythmical low-dos-
age administration had much higher inhibition rate for HO8910 cells than free drug.

Key words: doxorubicin lposome; orthogonal design; rhythmical low-dosage administration; in vitro cell

research
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