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[ Abstract | Objective; To prove the long-circulating and distribution of liposome which is modified with
choesterol-poly ( ethylene glycol) 5,0, -glycyrrhetinic acid ( Chol-PEG-GA) (CPGL) in vivo and provide theoretical
basis for targeting therapy of tumor. Method: The biodistribution of NIRD-15 labeled liposome was studied in mice
by fluorescence animal imaging. The mice were randomly separated in conventional liposomes ( LP) group and
CPGL group. The fluorescence intensities in vivo and in isolated organs were measured 5, 10, 15, 30, 60, 120,
180, 360, 600 min after injection. Result; LP faded away quickly through metabolism in organs of body,

transferred by circulation system, while few phenomenon of NIRD-15’ s enrichment in liver occurred. After
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injected CPGL into body, the content ratio of NIRD-15 in the body was increased slowly. The phenomenon of

NIRD-15 enrichment occurred in the liver 15 min after administration, and the concentration was still higher than

LP after 600 min, which suggested liposomes modified with Chol-PEG-GA can target to the liver and extend its

residence time in liver. Conclusion: CPGL can control the release of the drug in vivo, prolong the biological half

life, and improve the liver targeting effect.

[ Key words ]

JEF HIE by JEF 52 T 200 i R A 52 T 240 it 2 K, BF 9 3R
WA P90 45 5 06 2 &/ T IFF S I A e i R A
o 240 M S AL AR 977 8 28 90 1) 2 B 2 R A, TR e, %
AARE AT I J5 1 A 2 0 S A 552 o 40 i A sk, A
RE B L Ml R 45 25 0, o LA S22 Joi 40 g 40 1) 2 H i

TE R SR 00 B U R 2 AR A 3% T AT 5 R O
408 T H [ i ( Chol ) (B8 2, 8 (PEG) Rl 'H 21 1Kk iR
(GA) 3% (19— 7 7 &5 4> T 4 B} (Chol-PEG-GA ) , JF:
T 5 43 74 BH i i 5 1k (CPGL) '™ LI i
if CPGL 2R [ A9 H Bk 2 5 55 o 400 i 3% 1 i) 2
WK 2 A 3 8 45 6 J7 38 i 24 9 31 35 552 J5 40 e i)
e i 0 HE— AR AT RUR

/NI I R AR B R R e R R
CCD e A5 4 1 1 o5 A5 1 A6 R0 1A A 3 20 4, o HE T
DL TR AR AE AR N 25 i o ARG B, T
FEARANW B s v B 5 s B & 4, HHUE
W L7 B, P A2 SR O L RO v, S A IR A
Fea, BRTE 2 N A A Bk 2s K 2 ik & S5 T
T AN S B vk 98 O B 4% F) NIRD-15 4E 4 AR
L4 (NIRD-15 & —Fp R F oK, 5 i F LB 5t
#L,4E 760 nm Ab A5 5 KW 1) F NIRD-15 42
BT g AR, 35 AR A0 0 o0 BE T G RIS 4y
X TR HEAT S i I E R I R Dk SN B
WY CPGL 7 /N B N 3 A5 48 50, I DLV AT 1& 1 4
b A2 38 A A (LP) 4 b X B8 S B CPGL Xt AT I
Y RE 1) 1, R HAE S AT 25 W) B 8 Gk B B 1] 3R 9T
JEF UK 96 £ 1 ) AL R0 Rl
1 #MR5HE
L1 g X% B WIR /N B M, IR
(20 £2) g, H g 5 P BE 2GR ol A 4R
B SCXK( #:)2008-0003, NIRD-15 Ity B il 711G
WA TR A R A A . K #E S (72 Lipoid
NS 79054941 ) [ EE (43 BT 4l b R B O
HE AR A BR 2 | ), H A 350 3 8 43 4t
L2 U4 SRR RS (HA Olympus A H]),
BS124S R T KOV (fE[EFE 2 Fl A wl ) 752 A%

Chol-PEG-GA ; liposome; NIRD-15; liver targeting; animal imaging

ShLEEE T ( B AR R RS A IR TTAE A A
HP 1100 Series ( Agilent 2\ 7] ) , RE-52AA %I Jig 54 78
FAL( b 3 2 A A AR T ), JY92- I 2R 75 i 4
B BEHL (7 T 2 A R B R A R A 7)), RYT-
6A BUZGWids 9 A ( g s g 25 R AN AR ), W
JIBEFERS LR IR R AR R A R A F]) |, 5T
71 8 3 8% ( Veeco Dimension 3100, ALPHACONTEC
] TEE)
1.3 CPGL #l LP Wyl £ 7% R F W IR 2 6 i vk
6 H B R A WO I AR LR R AR R b Ty
T ABENE 0 [ BE A Chol-PEG-GA & T i % i,
INATCIK S, M VA i R TR I+ T, LA
5 mL-min " {1 TR B ACBR R B VA TR, D 25 R R
K OmE PR, pH 7.4 PBS B HGENTER
ShOK H B R B, AT A A8 A IR B A IRCE R
NIRD-15 5725 (B R B TR 2], IR &, RIS 24
NIRD-15 f¥) CPGL, & M IR #4522 5§, A i Chol-
PEG-GA , 82k NIRD-15 fj LP,
1.4 JEFUARh NIRD-15 & & fLA B R0 & R
JEAR IR B GE B, 40 0,45 wm (i FL 98 B 98 Bk 25 oK
BB LG R BRI EIEW 0. 1 mL T 10 mL &)
rh, BB 25, B P 0 58 A i, L R iy 25 F
i 5 A 4[] 125 Ak BRAE g 25 FUARCIE, B 5E 760 nm Ab Y
WG HE A BRHE I £ 3T 5 NIRD-1S v B2 o 53 kG
W HOR 98 B IE B AR S 0. 1 mL T 10 mL &
L, HY RS A B S (58 AR L 7E 760 nm Kb
WO BE N bR It 23T 5 NIRD-15 f ¥ &, $2 4
AN RO

LR = g Tk 25 Y 5t/ (i Ui T 25 i+ Ui

W) x 100%
LS Jsi7 ) BB (AFM) R LP FI CPGL i B
400 155 O R IR IR E B A b TR R TR S
B T Digital Instruments Nanoscope & T J7 I i 5% b
W, I 7E 2 IR R AT, BB 50% ~60% . 4R &
b SiyN, = A S B 0.06 N/M,
1.6  BERtBEE K% W LP F1 CPGL 2 mL, 43
BB AT, H T4 100 mL 30% £ B W T
- 149 -

s

7



18 B 17 ]
2012 4E9 H

Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 18 ,No. 17
Sep. ,2012

BERR i, 1R B BERE, R (37 £0.5) C,
400 r-min "', TR [ B ] g HORE 5 mL, 22404310k
JEE I R v B A bR v il 2T BB OF ST
RI%N7E 30% L FEE W 5 mL,
L7 UNEE G BC10 HUdEE R W R NEL, 4
W2 LB S 2 53K £ % NIRD-15 (1 LP Al
CPGL 47 /)N BUR 8 ik B, 370 o0 20 mg-kg ™', 4>
SIF 259 55 5,10,15,30,60,120, 180,360,600
min 5T/ R TR, SR FH TE AR 1R R 46, 76 A TR
Wt ik B S W IR [R] R, 2R A5 9Ok BAR .
1.8 /NEBSIRNERS AR A Tk — Dk 5 A
Bas B, AT /0 BUES R IR i AR S5 B, K LP AN
CPGL 7/ BUR 8 ik i 5, #1040 20 mg-kg ™', F
55 600 min 4b 4 % B, 57 R0 00 L L L E
G, T 37 W] B 0 e L0L T 7% 0B K T e AR A LV, U8
YO T 5 TG AR R R G, A AR R BE OG5 B (RO
B[] 25 1 T 3R A5 2986 AR
2 #ER5ite
2.1 FroEfiZemdl g AEHAELS mg NIRD-15 Xf
HEAE T 10 mL =, N 30% £ B R - B &
Z0 P ¥ 5T, e LR R O 500 mg- LT A, B
K% W1 mL # T 50 mL 5 ,30% £ BEE T
T B B 20 ¥ 50, s R B VR O 10 mg- L™ f %
WS TRT, I 4 C & .

SRS BEIRE1.6,2,,2.4,2.8,3.2,4.8 mL X}
MO S WCE T 10 mL &), fin A 30% & B B 2
Z08E O BT R EE S 5 1.6,2,2.4,2.8,3.2,
4.8 mg- L™ HEST AR ERN £, DL 30% 2 B WA b s
F1, R 2R A0 66 BE 11 7E 760 nm A 3 52 W 6
PIWZSERE (A) S 9L A bR, NIRD-15 J5i & ¥ Ji£ (€, mg -
LY R AR AR i br o il 26, A5 R Pk I3 5 AR A =
0.1755C -0.015 6 (R* =0.999 7), A I, NIRD-15
TE1.6~4.8 mg-L ™ SR RLMXER,
2.2 Ki%ERE H1.6,2.8,4.8 mg-L™' (fik.
o R ) 19 NIRD-15 45 fEV W, 76 760 nm 2b )
EWOCRE TR H N RTH RIS %R, 53R 1,

%1 NIRD-I5HA . HEBZEE(x+s,n=6)

S 42 vk /mg - L H oG % 5/ % H DK % 5/ %

1.6 2.44 +0.15 2.05 +2.68
2.8 2.69 +0.17 1.13 £1.32
4.8 1.22 +£0. 36 1.18 +3.11

2.3 FlgRRE L 1.6,2.8,4.8 mge L7
NRID-15 #6154 M40 6 BE H E 47 43 B

- 150 -

AT 2 Y W BT AR E R 2R I AR 25 vk
SR AR LLAS, 25 5 i 1 O ik DR A5 R 3R
Bl S/N<3,lL32,

%2 NIRD-15 A ZEIW¥E (v +5,n=6)

ﬁﬁﬁm@f/mg']fl J7 1k m R %
1.6 2.45 +2.57
2.8 2.69 £2.58
4.8 2.22 +£2.63

2.4 LP fil CPGL 1 NIRD-15 4 35f 3 ki 42 (1 il
EOLE 3,
%3 LP#M CPGL HEAHEMNE (x=s)

#51] FLEF /% KA /nm
LP 75.70 £2.36 135.70 £ 11. 34
CPGL 70.18 1. 89 149.10 £ 13.65

2.5 NIRD-15 IEREA) AFM $214%  AFM B84 7E
B A I B2 0 26 T 4 5 1, 5 NIRD-15 i i 44 =
AT —EER DT, BOE SR AR R W WY
WEE ) — BEERIE W BRI (4 i o MR Uk, 72 AFM 1)
HEOR v B R 0 BROE B T AR 19 A2 249 R 200 nm s 3%
/NBIERTE R SR B BLAR 2028 100 nm s DT 7 B fik
B2 e BE AT LA B, IR A & AR 3 A SR AR TR i 20
HORE AR 388K UKL , 3 1] BE 2 B R B A Ik T 7E 3
B R LB R B — ] S R AT 58S TR AR
IFH(E 1),

2.6 {RASMEERCEEMMESE W IRl 2 AT 0L, CLFI CPGL
AR SRR T B A Feb) St L T g BT ) S, Y R
ik #] 600 min B}, CL iy R BB B & i 80% , 2
JE AW 2E 1 440 min 5 BEAS R 5E 4 ; CPGL (1
PR TR B 48 CLAE 1 440 min BEjiE &Ry 60% .,
2.7 NEUSTRRE 45255 min J§,LP 1 CPGL 41
J2 EL AT BE WL 5% 3] 245 ) %8 o, [R) s I IUE h 2 A 2
JtH L, 30 min J5 CPGL # fiT I o i) %€ Y 54 B W ik
{5 T LP 41,0 LP 278 B IR RS DR Ah 24 2 i 1 9%
6, B LP H i 259 © JF R 4R, 60 min J5 259 Fifi
TR RS 245, LP 1] B W AE.0 T
B ab B 5, B IE Hh 2¢ ' ik BB ok B 55, 00 ML
IS VR B 98 D't B R Bk 5, CPGL 21 JF U v A9 ¢
SR AL 24158 . 120 min B, CPGL 41 A i v
(R 25 W 98 6ok BE AT 8Kt LP 2l 5, LS RN BB Bk A9 2¢
S B LT LP 41,600 min J5 , CPGL 41 JIiF i 475
LA v W B U 0 /0N R A I A A T 6 O o
JE He X, AR B S CPGL 20 T JE 9¢ 6 58 )3 A o, 2 1 i



WA ING S5« 0 A I R R A T U R A6 i M 5 A A /I R A P B9 20 AR

CPGL A

A P B RIEER; C g
Bl BFAEREFERENE
() e o B 55 , I v TG 2 O B i LP 21 B i LA
AbFAl 5 A PN E A S I IR o
55, Ul A 600 min J5 , 25917 LP 2 A58 4,

140 1 NIRD- 1588 B 5218 g4k
—e—LP

120 [

BRBRBER /%
® 2

0 500 . 1000 1500
t/min
B2 LP# CPGL RSN EM ML (x25,n=6)

5 min 30 min 60 min

CPGL 4 [t LP 20 A7 9 i T iy M (&1 3)
3 #ig

AWESE SR AR B4 28 NIRD-15, A JR 25 /)
R 9 259 53 A B ARG B, LP 20 Bl A 35 3R 45 i
Bk 4 5, HAC B ; CPGL 41 75 44 N 28 B 1 3k 1
B, 2 1 K T i B R SR F LP 45/ B
BRSBTS 06 TR AR IE 52 . CPGL 41 76 T W 9 1 7 78
NI PGS SIE R 6 N R N (R NS LI DEE RO G N
FAR o] EW W4 F] Chol-PEG-GA & 1fi (1) Jig J5t 4
FLAT A B 4 IS ) e R A R R Ay 3 — 2B I ST
S U 240 Ff A ) B T R

120 min 600 min

E3 (A)AZEARERELPH(a)5 CPGL 4A(b) /MNRFBEAHE;
(B) #4245 600 min LP 25 (a) 5 CPGL £ (b)600 min 7|\ iR 55 {& BE 28 A 15
phospholipid-conjugated bile salts and interaction of bile

[ &% 30k ]
U] im0k At s 2t e (0], b [ i 8, 2001, 10
(1):37.

[2] WEHE JEEZMEFENZIRBRMEEIT]. L
G 4= 7k ,2005, 8(5) :313.
[ 3] Piitz G, Schmider W, Nitschke R, et al. Synthesis of

salt-coated liposomes with cultured hepatocytes [ J]. J
Lip Res, 2005, 46:2325.
[ 4] Moghimi S M, Patel H M. Serum-mediated recognition

of  liposomes by  phagocytic cells of  the

reticuloendothelial system The concept of tissue

Drug Delivery Rev, 1998, 32. 45.
- 151 -

specificity [J].



Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae

18 B4 17 M)
2012 4E 9 A

Vol. 18 ,No. 17
Sep. ,2012

D& HE I T 125 I E R B BRI 1 IR
A4 24 Z2 i MDG-1 it A2 b

W' T, ek B hs A
(1. LA PEHXRFPHARFANEZARAKLFT AP S, EiE 201203,
2. EEPEBRFERER, LE  200003)

[(HE] B RITRREORELZH MDC-1 5 & 24k . 73K R 3 0 R IR 9L R (FITC) X 2 £ 2 8 MDG-1
PEATARIC (F-MDG-1) 5 B o SR T Sk R B2 10,31 ¥ (HPGPC) X 26 {8 S JR N MDG-1 5 i BEAT I 2 . SD-HEMER B, 4
54145 B 300 mg-kg T 44T F-MDG-1, %5 FIALS T4K , 40 BIFE 0, 4,12,24,48,72 h AR IR S 380, W & i, R £
W4T F-MDG-1 i 300 mg-kg ™" J5 , JR U A & d W0 52 76 12 h B 35 B g K HE 5 0. 808 7 mg, T J5 B #i ik 2>, & 72 h (%
0.105 3 mg; FEFEAEM E H7E 12 h BB E AR AR 21,332 4 mg, T /F B H D, £ 72 h &K 0.506 5 mg, #Kit R FITC
Xt MDG-1 A7 HRAC , 5% F 220 (3% 2 0 MDG-1 fE HE Mt 4 9 5 B 28 AL AT AT S SR AT AT Y o MDG-1 JEACAR e AR IR I,
FEEEFEARM

[XRER] L2 W0 TEZH; RRERIOLE; WK ARGE; IR, 26E

[hE4ZES] R285.5 [ XEkdriZEB] A [XERS 1005-9903(2012)17-0152-05

[ EE] 20120329(009)
[FE—1EHE] e, o4, N3 25 K F4H 04 Y% F 5%, E-mail ; xiehuatong@ sohu. com
[@REE] Bl A4 S, Tel :021-53825761 , E-mail : Xudes1953@ 126. com

[ 5] Dan C,Wake K. Modes of endocytosis of latex-particles [10] ¥R, 4052, 8 —uK, 55, th 251 & HE 5 25 4 30 )
in sinusoidal endothelial and kupffer cells of normal and BOBT ST ke [T ]. o @S2 56 05 7 2% 2% &, 2011, 17
perfused rat-liver[ J]. Cell Res, 1985, 158 75. (13).2717.

[6] LEE K J, KIM J R, LEE C H. Effect of 2- [11] Minn A J, Gupta G P, Siegel P M, et al. Genes that
methylaminoethyl-4,  4'-dimethoxy-5, 6, 5, 6'- mediate breast cancer metastasis to lung[ J]. Nature,
dimethylenedioxybiphenyl-2-carboxylic acid-2'-carboxylate 2005, 436 (7050) .518.
monohydrochloride (DDB-S) on indocyanine green (ICG) [12] Tavazoie S F, Alarcon C, Oskarsson T, et al.
clearance in rats [ J]. Arch Pharm Res, 2005, 28 Endogenous human microRNAs that suppress breast
(1): 115. cancer metastasis [ J ]. Nature, 2008, 451

[ 71 Ee. HBUIg AR AE Sy vh 24 88 1a] 0K 78 g 0 7 b (7175) . 147.

WAE R [T]. i B OS2 88 5 7 2% 2 &, 2010, 16 [13] Jia Liu, Hongxia Li, Daquan Chen, et al. In wivo

(16) :212. evaluation of novel chitosan graft polymeric micelles for
[ 8] BEMWE BRZE MEMR, % DETHAWIHE S WIS delivery of paclitaxel [ J]. Drug Delivery, 2011, 18

BT BT e A R WF S [T ] b [ S 8 5 R 2 e (3): 181

#,2012,18(3) : 143. [14]  BRZE, 753, 25 8. D8 504 W m s ik iy & &
[9] WANG SN, DENG Y H, XU H, et al. Synthesis of a SR mgE 1], 252555 R 25 3, 2009, 20

novel galactosylated lipid and its application to the
hepatocyte-selective targeting of liposomal doxorubicin

[J]. Eur J Pharm Biopharm, 2006, 62(1) :32.

- 152 -

(3) :249.
[TEAE g ARLEAR ]



