View metadata, citation and similar papers at core.ac.uk brought to you byt CORE

provided by Xiamen University Institutional Repository

FRgmEY . 10384 LHRE B
%¥5. 24520091153037 ubDC

B R
B+ % o# X

—ih P BEEE S R YT 5 K E R FE R B
BE R RO B33

The study on GCOE modified AZTS-loaded liposomes

FEE

e

BEHIPL: EAHK 8
T g R P HEF
WIARZE M 201254 /]
# LA HE ] 2012 45
FlBFEA: 200125 A

ERERETF:
v A

2012 4 H


https://core.ac.uk/display/84994482?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

BiIREZMIL X FE SRR

AN EAZM AR AR NAE FITIR T T, L 5E BT Ik
Ko ANAERLEEHZHHADN NBEER ORI TR, 1
FECR DLIE 277 U AR B, AT S va i (R TR 2w e A o
ARFESRE A7),

T, AR O EFE O HE D TR, 3k
7O EHME O R D 2dsEin=muilh, £ ¢ 2R D
KA SE M. GEE L A5 WIS SR sl R 4 71 ot N B it =
PR, RATMIUE AR, AT MBS 8O

FEIAN (8542):
# H H



B IXFEFAIR I EEUE R F A

AN IR TR ARG (e N TR [ 2% 7 5% 91 87 47 St 7
V220 SR E OR B RS P L 20 8 ST, I ) R A T BRI AR R HLAIE AL
AR CEAEAPRA B TR0, RVFAAIRSCENE T TR E
U R A PR A 1) o B Bl o AR NIRRT K 22K i SO 4=
T A2 S SR R P I AT AR R AR SR R
WEI bR, R RZE . ARENaas He oy A& S =008 5.

AN S T

( ) 1R F TR
T FOR HE, EEEH R

( ) 2. AMRE, S B AL

CEFELL EANFE S NAT “ v 7 BB LM A2, (RS0 T
Rt O RSP ORE 22 il e i 2R AR S0, REJH T TR R
2 193 8 VAL ST N AT AL S B BRI S 1, BRIA
NATFERLR S, i BRI A )

FIAN (%4):
£ A H



RS

=

w495 (Acquired Immune Deficiency Syndrome, AIDS)J2 1 A 2428 B e I
& (Human Immunodeficiency Virus, HIV)E&4s 53 NG HLREBLRE T 2 T K4
B2 P TR e R0 b R A IR PR 28 B Ak o e P00 % 5% 75 97 V4 (Highly  Active
Antiretroviral Therapy, HAART)AEHIHIHIVE #], FEACAIDSHI KK R AL,
{BAIAFAE LGV TR RIE BRHIV . 3 LAZEH IV B3I 2 Ak 24 00 5 KT
Gy G 2 AT 255 R . BRI, AR HIVIE T K0T 48 25 & 42 24 i [ B
L HUAIDSHEFEH ) — A TN e T B R HIVIR 35 P rh R 2
I — AN, TR T Sh B ) R 20 B0 45 24 3R Ge T 70 O — BT R FA L

FEFL HIV 25088 ik, MR R 2 . A i R N F RS — 28
AR JEFUAREIEHEIELE T HIV 2990400 A 1%, 39 250 ia T RCR . (B
REABHHINR TR R BA RS, Oy 7 R tihsla HIV R Gedif, 4
ST T A RERS B B A M o PR RO 2 AR Ry R A S, B E
WGk 240 B AR TR o A~ FLBE R B TR K 55 22 e W R R e g oA, IR EAT 1841
AN EE A VE B PPN RIT IE o TR AhORT B4 g B0 HIV i 2500 P (v 4 ) B v i
WMk, RE> AIDS JA7T IR IR 250k tH B AIALAR o H AT A3 3 BEm 254
O PRAE AR, th Al DAVE Dy HoA U 75 25 WD E 0 45 25700 8L, oA RGO L 52

A SCHIIT T A 2 2 B AAE LA T J5 T :

1. HEAK T %% K& (Azidothymidine, AZT) ) Jg 1E M 0T 2555 £ R il R e
li5(Azidothymidine Stearate, AZTS)F1EL A == B ¥ [n] 0 20 i B L = S0 ks 7 44
DIREH) P LR, RO D-~ FLyE S -A[(4-{[(H 8 fe-3- 5 55 Bk | A} T 23 = & ]-4-
FRFE T Bi5(D-galactosyl-4-[(4-{[(cholestan-3-yloxy)carbonyl] amino}butyl) amino]-4-
oxobutanoate, 4% 5N GCOE). 5 AZT #HLL, AZTS HIHE % I 818 &
(logPoct=5.22), FLI& AR BAAHIFINIHI % AZTS fRiAEE %, HA S M.
AP E R GCOE KRN ZAFIRAM, FHIEAREERAE RV B A R B4l RAF
B,

2. §EIL T AZTS 1RGN HPLC 73 #r i Al AZTS Jig Jo fe B g 25 (1 0 5 U5 vk



RS

(AL IENE I D5y B -HPLC A U254 &), SR FH IS 73 BV B S B E NV 5 3%
HACR R ARSI % AZTS JRFUA. RIUAETTABEIE & &N 5%(WIV), Zillgtts
1:20(WIW), i JE [ i 5 5 g 1 s & LA 104, GCOE 55 HE B i = LE Ay 2:1
it % 10 i A . 2R 7R (85% LA 1), iR/ 38— (P34 RifE 180nm, £ 4t
# 0.371).

3. X} GCOE i g BAREAT 7 4120 A SME R EEA T . GCOE X/ E
VAR RAW 264.7 WA TEME, AMAREYE RETF. 8Id 5 8RB 2 s S E st
IR BAIESE T GCOE 57 i 14 IH {8 ot F 4 AR AR BB G X4 )2, SRR
PR TR RSN, R85 BB KR RS & o T AZTS A ARE
WoR»Ot, ALBiERE T BA R RS, WOk M5 I TR € 1R 8 &=
(Doxorubicine, DOX)E AT GIREN il & R OGHE B, X GCOE &M iR g ot
b E AR RSN SE AR T A I, B MTT X5 GCOE &1l
AZTS JigffifA. DOX G FifA b5 BV B i SR R R T 8 S . 45 AR,
% GCOE &Mfija, Ntk S ENRAn e ) W g, Reasacs 2 amit
NEWEHMIP . GCOE e SeilF il |nl E R4 M RE 7y, THHIZ GCOE &1
W ATEDT HIV 6T A LI AT 5.

REE: SFERTEMEIREE FASER IR R ERRAR HIV



Abstract

Abstract

Human immunodeficiency virus (HIV) is a lentivirus that causes acquired
immunodeficiency syndrome (AIDS), which progressive failure of the immune
system allows life-threatening opportunistic infections and malignancies. Although
highly active antiretroviral therapy (HAART) is able to inhibit the replication of the
HIV |, reduce the morbidity and mortality of AIDS, drugs disable eradicating HIV,
insufficient concentrations in virus reservoirs, multi-drug resistance against anti-HIV
drugs in long-term therapy are nonnegligible problems. Therefore, the challenges
associated with optimizing drug delivery system for the effective treatment of AIDS is
in the limelight. Since macrophage plays a key role in HIV virus reservoirs, strategy
aimed at drug delivery systems for targeting macrophage is highly attractive.

Liposomes are the most promising vector in anti-HIV therapy both in laboratory
and clinic. It can improve drug’s delivery in vivo, that enhance the therapeutic effect
of anti-HIV drugs. While plain liposomes is passive targeting for mononuclear
phagocyte system(MPS), in order to specifically target HIV-infected cells, this work
designs a new type of liposome, D-galactosyl-4-[(4-{[(cholestan-3-yloxy)carbonyl]
amino}butyl)amino]-4-oxobutanoate(GCOE) modified azidothymidine stearate
(AZTS) loaded liposomes, which can specific binding with galactose particle receptor
on macrophage membranes, exhibiting active targeting ability to macrophages. We
evaluate the drug delievery system’s active targeting ability in vitro, the results are
same with expectations. This new type of liposome is expected to highly selective
against HIV reservoirs (macrophage), reduce the probability of drug-resistant strains
in AIDS treatment process. The new type of liposome can be used as the ideal
formulation of anti-AIDS drugs as well as targeted drug delivery formulations of
other antiviral drugs, has a good application prospects.

The following parts are included in this paper.

1. Successfully synthesize azidothymidine stearate(AZTS) as a fat-soluble
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prodrug of Azidothymidine(AZT) and D-galactosyl-4-[(4-{[(cholestan-3-yloxy)
carbonyl]amino}butyl)amino]-4-oxobutanoate(GCOE) as a ligand that active
targeting macrophage via galactose particle receptor. Compared with AZT, lipid
solubility of AZTS is significantly improved (logPoc: = 5.22), which more suitable for
the preparation of the liposome, enhance the efficiency of AZTS-loaded liposomes
with little drug leakage. The reaction conditions during the procedure of GCOE
synthesis are mild and easy to operate, GCOE can be effectively isolated and purified
using normal phase silica gel column.

2. Establish a HPLC method in vitro for AZTS determination, and AZTS
liposome entrapment efficiency of the method (filter membrane separation-HPLC
detection of drug content), using the thin film dispersion or ethanol inpouring method,
combined with extrusion of crude liposomes. The best prescription is: phospholipids
account for 5% of the prescription(W/V), with the ratio of drug and total lipid is
1:20(W/W),the ratio of total cholesterol and phospholipid is 1:4(W/W), the ratio of
GCOE and cholesterol is 2:1(W/W). The entrapment efficiency of GCOE modified
AZTS-loaded liposomes is above 85%, while with small and uniform particle
size(mean particle size is 180 nm, polydipersity index is 0.371).

3. GCOE modified liposomes were prepared for preliminarily evaluate the
targeting ability of GCOE in vitro. GCOE exhibited good biocompatibility and no
cytotoxicity to murine macrophage cell line RAW 264.7. GCOE acts as a anchor on
liposome’s surface, which is reflected by its galactosyl like group’s specific
agglutination with Ricinus communis agglutinin. Meanwhile, thanks to doxorubicine
(DOX) has a large conjugated system which exciting stable fluorescence, it was used
as a fluorescent probe to prepared fluorescent liposomes in this study due to AZTS
shows no fluorescence. In contrast with plain liposome and free drug, GCOE
modified liposomes exhibit higher affinity with macrophage both in qualitative and
quantitative uptake of GCOE modified liposomes studies on RAW?264.7 cells in vitro.
The GCOE modified liposomes were able to carry more drugs into HIV
reservoirs(macrophage) and showed higher affinity with macrophage. The results
revealed that GCOE modified liposomes could be a potential candidate for active

v



Abstract

macrophage targeting drug carrier in anti-HIV therapy.
Keywords:azidothymidine stearate; galactose modified lipid; active targeting

liposomes; macrophage; HIV
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Fig. 1.1 Key indicators for the HIV epidemic, 2002-2010

1



ot i

Rk, FRAERIGTT AIDS B2 2 B 245 TAE# HlR i Sa T 5% .
1.1.2 AIDS &fHHL#I

HIV JE 30 5 S5 35 81 v 18 2 J b i R G e SR 32 0 JE ™, IR A A
BEEH, RSB ARANN ST, HIV ZEEI00E £ CDA'T 4Ll K %k
CD4 7> THISAZ-EWRANAL . A8 SOIRAT ML A B 22 i BTl 46 . HIV 383 o5 23 0
HH gpl20/gp4l 5 7E A RS G 4H A (14 4 P B  THD () I 35 1) CD4 J3 - F i 52 4
(CXCR4 1 CCRE)#H1TH7, M CD4-gpl20-CXCR4/CCRS =4 FE AW, T
0 gp120 M RIGAE, RFEHMIME N gpal, 515 FMMIEELS, & HIV-al
ERE, RO NS, PEATRS, B e, BIRE HEREA. W
HH (A A7 R BRR) S50 TR (K 1.2), RGN 80318 2 00 % R Ge, TMifE 3214
P R NANREIBERR HIV, SEWUA RN, B4R B AIDS" .

H T AL ) 602 2R G T BIRIR , 978 S s Bl 42 B e A PR S5 A E ML AR AT LA
Il K —RIIBEE. AIDS BPRELECE, AT LR LI =AN T : OHIV H
Pl UK A I R AN 2 R G R M AL s @HIV IR 5 51 1 e T fie
BB, Ak I ROHL A A R s @A AE, LS R AL
ANHERERAS, a0 HIV RS, OE. B, BImEET

HIV HIV

VL BRI

e | HE |

o
Y
EME

fiti 7 Bt

B 1.2 HIV-1 7BV T 40 i i & il fE 3

Fig. 1.2 Differences between the HIV-1 life cycle in macrophages and CD4"T cells
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