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The Preparation and the Anti-Tumor Targeting Therapy of Adriamycin Long
Circulating Temperature-Sensitive Liposome

DONG Lan-feng, FENG Feng-lian, FAN Mei-ju , YANG Li ( Pharmacognosy Department , Hebei Medical Uni-
versity , Shijiazhuang 050017, China )

[ Abstract ] Objective: To develop adriamycin liposome ( AL ), adriamycin long circulating liposome ( ALCL ) and ad-
riamycin long circulating temprerature-sensitive liposome ( ALTSL ) and to study their anti-tumor effects on tumor-bearing
mice. Methods: The antitumor activity was observed using the tumor weight as index. The life prolongation rate of mice
was calculated according to the tumor-bearing mice survival time. The tissue distribution of adriamycin was determined by
HPLC method. Tumor, heart, liver and kidney tissue of the tumor-bearing mice, were sliced and prepared to observe the
tissue pathology differences. Results: Compared with free adriamycin, the anti-tumor effects of ALCL and ALTSL were re-
markably increased. Their tumor growth inhibitory rates were 57.8% and 67.0% respectively. The study of pharmacoki-
netics indicated that the adriamycin concentrations were remarkably higher in tumor tissue and blood, lower in heart and
lung tissue of ALCL and ALTSL groups when compared with the free ADM group; The pathology slices indicated that
tumor cells in the ALTSL group with hyperthermia were mostly destroyed; the cardiac muscle cells in the ALTSL group
were similar to the normal cardiac muscle. Conclusion: ALCL and ALTSL remarkably increased the adriamycin concentra-
tion on the tumor site, significantly enhanced the anti-tumor effects, decreased the side-effects ( such as cytotoxicity )
when compared with free ADM, they also significantly prolonged the survival time of the tumor-bearing mice.

[ Key words ] adriamycin long circulating liposome ; adriamycin long circulating temprerature-sensitive liposome ; targe-

ting therapy; anti-tumor; HPLC
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mycin long-circulating thermosensitive liposomes, ALTSL ),
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fiE( phosphatidylcholine, sigma 2~ 7] ) ; 25 & UI B A5 ( egg
phosphatidylcholine , 46 5% T #F JE X G A= 4 15 7% 5 161 i
J7 )5 AHIEEE( cholesterol, Japan ); — A7 R W A5 15k AL B
( 1, 2-dipalmitoyl-sn-glycero-3-phosphocholine, DPPC ) ,
FRAE ER B N5 BEARAE( 1-palmytoyl-2-hydroxy-sn- glycero-3-
phosphocholine ,MPPC ) , &tk K 5. 00 B A5 ( hydrogena-
ted soy sn-glycero-3-phosphocholine, HSPC ), % 2, —[ig-
2000- B[R RR WA i Bt £ B4 52 35 91 DSPE-PEG2000 )
Y51 F 2 [E Avanti Polar Lipids /A ] .

1.3 EEUE
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A )5 BEFE IR % AR KA BB ANAR T ) 53K30 Ui
T DAL TR Sigma 24 F] ) HOGAMT R
RAPALERT )3 1C99 B R AR 20 B A ( HPLC, b 5T
I WAL ERBARTT AT IR F ) s WD-9403B B4 58 414
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iR 7 ( 30 min ), SR b AL U AR 0. 8,0. 4,0. 2
pwm 7% 3 YK, AHRLAE S 100 nm A2 A7 1Y 28 1 8RB IR
A B—E BB KU T PBS Hr B 1 35 m A 2]
bR SRR F . 0°C T#FA 10 min,60°C T i i iR
G IAIER A 30 min, HFE AL,
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2.1 BB RASENG AR A R ok A2

PR IR B (AL ) BT R K96 BRI A
( ALCL ) F By 5 KA PR VOIS 5 /R ALTSL ) (14 &
RN 97.61% ,96.38% F197.72% . ALCL FIkL42
(100 15 )nm,

2.2 AL LN far IR /)N B A M)

4 2 21 X T 0 DR A R /0 LA R R, S
TR LA g2 R P <0.05 8 P<0.01 ), H
o ALCL A1 ALTSL 1 #1183 38 43 51l 3k 21 57. 8% Al
67.0%( % 1),

F1 AEZRWHABEEFMMEERx +5)
Tab.1 Weight and inhibitory of tumor ( g ) in

different experimental groups of mice

Inhibitory
Groups n Wt of tumor ( g)
(%)

NS 7  1.02+0.25
ADM 6 0.63+0.16 38.2% <0.05

AL 7 0.58+0.35 43.1% <0.05
ALCL 6 0.43+0.084 57.8% <0.01
ALTSL 7 0.35+0.09%" 67.0% <0.01

A P<0.01 vs free ADM; P <0.05 vs ALCL

2.3 HPLC ¥&I 5 /)N BRI Y FN 45 2 2R 25 B v Bl 5 25 119
T

THE R R, Sl ZAM, S A5
24 h PN, 33 BT 2R R S AR 2 A bR 2 SR i Y
BoJ 2 2 v i B b 14 M, () B O il O g B 7 2R vk
B S R o AL TR I i T U L B 2 2 B
W £ 5 ALCL Fl ALTSL 20 78 i e 45 20N 1 3 v iy e 2
R PE— A WE RN, [RIBAE O i S P R
e — 20 B R IG5 AR TR 4 Lk %5, ALCL Al
ALTSL ZH 7 Bl 2E 23 R iy Hh Ay ey 2 28 e 5 o B f 1
15, [ B S 2 ARG T TR MELE XS B o A B B g .
W ALTSL ZH( AR PR ) Iofigg J) 35 1) e 85 25 Tk 5 i
fe, MG i 2 ) B 28 i I, BN K AR IR A
TEONR T AR T A IR Jeg 8 fin AL A e 1 24 A 0 1) 2
AR O E IR RIE O 2 258 1,2 ).
2.4 I URERAS 45 2 2 e g /N BRI L0 IE SR
BUERHE

e} HE2EL P R 400 B A S HE B, HE B % 4 SR R R I
A AN REHES BLAT 5 Ui 5 BT 2R 2 S AR AEON o Ak 2 e
YL V2 INAE , A M AZ R R s A, AT O o G B
JIE AR 2 T U, e 40 6 0 [ IR 4K, . % BRZH AE 0 LA
L SE R 240 BELAZ 35 BT, O LRI 80358 b T D i 25 ol 25
KA NI URE SO 2, H B A WO REAR P FTIR BT 5 34
TEONE SR AL 40 B 2 R A8 M RN SR B0 /A0 WL, o B 45 5 1]
SRR B 2 2R W Y SR AR Ak (
3),

F2 A% hEEAATABENRE pg/g, pg/ml) (xz s,n=5)
Tab. 2 Tissues concentrations of ADM at 24 h after administration( pg/g, pg/ml )

Groups Liver Heart Spleen Lung Kidney Blood Tumor

Free ADM 12.440 +0.162 2.840 +0.277 11.658 £3.771 6.526 £1.332 5.822+1.416 1.460 +0.276 1.278 +0.289
AL 22.840 +0.8334 1.788 +0.294 23.418 +2.743 6.062 +1.170 5.158 £2.142 2.854 +0.656 2.220 +1.129

ALCL  15.860 +4.172% 1.974 +0.318 17.652 +5.297 4.848 +0.779 4.532 +1.343% 4.794 +1.997* 4.688 +1.234%"

ALTSL

13.821 £2.825" 1.426 +0.322% 15.654 +4.918* 3.516 = 1.579" 4.698 +2.383

3.662 £1.31349.145 £ 1.590°*

A P<0.05, A P<0.01, [JP<0.001 vs free ADM; =P <0.01 vs AL

2.5 WEAT IR /N BUAE A7 ) B
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8] 43 51 A 5 16,26,30 F1 52 K. A 3 LTI RIA
100% By [] 43 1] 2 565 20,36 1 36 K., ALCL 445
30% (1 far 88 /1N B A A2 1B 3 60 d, LPR > 214. 6% .

ALTSL /N3 3 76 ff R 56 22,24,27 KAr51A 1 H
T, Hoap /N R AEAF 13 3T 60 d, fF 70% ,LPR >
226.5%( W#FE3 ),

3 4 it
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P R ARG T AR 2005 Mar; 12(1)

.55.

2o P ALTT 25 B 5 NG B A S, W] 5 R
9IRS o LR R 1 S AR 21 4 v o A 4
AT RE A4 ), B B4 AT DL AE K 25 2R AR Y Y
PEERIT ], 38 02455 5 Je 20 M () 422 B 2, R o v 4 v
TR ARSI BRI B LR A R A
KE] 96% LA I, X RERUE B AP P 3 J AR 55 1. 55
S R AGHRE B AAR( ALCL, ALTSL YRL42 48/ 100
nm ZEAT ), A 24 W A T g S A ) ok B R AL T a0 R

ES

1 #7524 h EARALHAMERMNIRE( pg/g)
Fig. 1 ADM concentrations in different tissues

at 24 h after administration

B A ARG IR JoE A A ARK 1 JEAEE RT3 R Py
B ZRGEX B R 2R B A Wik B A T 25 W7 I WP Y A
PRISF 8], A A P98 T 057 ) 2R o 2 2 3 ] 2 3R I o
Pl R alip R A 3.4 50 9. 4 15 L il 4 —FhpT LAY

B2 2% PR TR, AT 0 e A R R SR A R, R

B2 %75/524 h A EREMBEMCAEAR PH
KESM MBRFIOESIREA 5 mg/kg )
Fig.2 ADM levels in tumor and heart tissues at
1 h, 12 h and 24 h after injection
( ADM equivalent to 5 mg/kg i. v. )

A: Tumor; B: Heart

3 AEKEARE/NRMEARY A
Fig.3 Tumor tissues of mice in different experimental groups
A: NS; B: Free ADM; C: ALCL; D: ALTSL
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TR, T RE A MK 245 9 B8 JC A b IR 3B . R 5T & B
251079 Balb/c /N B K 5 LE AR I B4R 3 h )i, iR
JRrEB A Bl B 2R AR B AL SR A T A R R
254 TR S AR A AR s, B R i AR K
TRIPEIT, 93 K /N BRUAY 77 35 s 1S ) ) 40 3

BT L SR B B 2R R A 5 5 I R J) B BT X e
Lewis fififig /> BRAHT IR 0K , 45 8 3% W1 IR i A0/ )
F B FARSS G I Jr B P AT 2 4 v B B R A BLUE
BOR, B2 2 mIAE R EH S BRI

ARSI i B A PR 5 A DK AT P B T
&( ALCL, ALTSL ) Y 41 98 &4 5 ( 3098 % 57. 8% ,
67.0% )57 25 B 25 2 ( 9 2 38. 2% )AH L, YA
TRFEN S A T far R N B A A
M), X5 E T ALCL, ALTSL BP0, 7 5256 iy
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INERTCAEATH 5, 7N B IR B2 TEAN 38 S B .- HPLC il
SE SRR PR B TCA BeR J5 B AA 24 h Nl
fiiRE SR A B 2R BN T 6 ~ 7 A X e AL T
PEUIRBUA R G R M B R 85 2R R bk
TR bl A 2K, W AR 1O LA R S5 A . K
TESS ALTSL BC 5 b8 Sy s A, RIE 1 % A 7 21
S0, TRl 20 1 X0 LA 48 3 o s T A
TN PR S SR AT I IR 7 280 B4 [ I, BE A 2880 94 D AR BT
B R MRIE

&3 AEKKAE H22 fHENMNREFHEFREMEGERE

Tab. 3 Average survival time and life prolongation rate of
H22 mice in different experimental groups

Average survival

Groups n time( day ) LPR( % )
NS 10 15.1

ADM 9 24.1 60
AL 9 26.1 73.3

ALCL 10 >47.5 >214.6

ALTSL 10 >49.3 >226.5

HE— 2B T S R i ) 2R A PR AR o 1
FUTY e 24 1 SR Ty ORI {258 T
RIGIT S BA A S TR 7 18]
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