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Study on asialoglycoprotein receptor-mediated liver targeting:current progress

XU Wen, YIN Zheng-feng” (Molecular Oncology Laboratory, Eastern Hepatobiliary Surgery Hospital, Second Military Medi-
cal University, Shanghai 200438, China)
[ABSTRACT] Asialoglycoprotein receptor (ASGPR), also called galactose receptor, is predominantly expressed on the sinu-
soidal surface of mammalian hepatocytes and is involved in many physiological functions. For many years ASGPR has been ap-
plied for targeting hepatocytes in drug and gene delivery and for functional mapping of the liver, and considerable progress has
been made. ASGPR-mediated liver-targeted drug delivery mainly involved anti-tumor drugs and cholesterol-lowering drugs.ezc.
Liver-targeted gene delivery was often seen in antisense drugs. The research of hepatic imaging mainly involved the evaluation of
liver function and identification between hepatocellular carcinoma and hepatic metastasis of tumors. In addition, researchers have
also extended its applications to some new fields, such as three-dimension culture of hepatocytes, hepatocytes screening, and
hepatocytes transplantation. New achievements in studies of ASGPR-mediated liver targeting are reviewed in this article.
[KEY WORDS]| hepatocytes; asiaglycoprotein receptor; drug delivery systems; gene targeting

[Acad J Sec Mil Med Univ,2006,27(9):1002-1005 ]

2 M YR B 2 3% 1K (asialoglycoprotein receptor, ASG-
PR) , XFREFLHEZ K, 1 Ashwell 1 Morell X H&1E# T
20 42 60 45 AR 78 WF 5% I 2L 3 4 100 B AR AR e R R L I 45 25 502 R RS B LA KR IR SR R i SR R 2 ) e
ASGPR J&—Fi B [ 4 (4 . A6E 53 T B 29 41 000, 1 H1 Al 1] i 2 ) R 0 B 25 R TR AR R AT B T A

1 ASGPR 4\ 5 #9725 ¥ BT 50 [ 324 3%

12 T A28 4y 7 [ B9 0 2220 A H1 R 2 K0 £ 54140 . AS- i MR E R EE AL EAEN., EHTAY
GPR {1 {84125 4 35 45 A5 485 35 5] 45 F9 5% Ccarbohydrate recog- FFH0 e % 2% 19 ASGPR S ng KRR LR A 2L 3L b . &
e 2 LM M 2 M A 2 6 TR AR 1 2 M VAR R LV SR B A
LY BIRF IR ZRE AEAMEH G HEREAS,
N LA BB R (N-p- & 95 528 T HE-O-p-D->f ZL O nik e 5 Jik-
(1—4)-D-7] %4 B BE B (poly[ N-p-vinylbenzyl-O-p-D- galacto-
pyranosyl-(1—>4)-D-gluconamide ] ,PVLA) , B4 Hb KR e &
BRI R AT, SRR R R H (HBsAg) IR 2 ASGPR
RIBCIE . ¥ HBsAg 56 Bt f& 24 3% #2211 1% HBsAg-JIg B {&
AW FIKES 4 h )5 75% 1 HBsAg-R i iA & & ¥ 4

nition domain,CRD) . fE I FIZE & 2 LM % 5L F0 N-2 it 2
FLBERARIE, 2 CRD 54 S MR AL & )5 W kB2 ik
MM HAIEN . ASGPR 1% £ 2T 68 2 W B 5 S8 1 9 24 rp
2 2 2R i Wit YA TR T 2% 28 2 LW R Ak B 2 Tk 2 LM iz ok R 1Y
B IR ORI T 40t ) Ll A 50 T 5 (AN 2 o
HU AR ECD 5T 400 25 & KB, ASGPR £ %
FIK T 2L 3h I S IR B A I S BT Al i R L AR = L
A4 ff 2 T A] £ 35 500 000 A A2 A, 7E & AR Al i
(hepatocellular carcinoma, HOC) NP ¢ IFBEAL P REBERT o0 2o o o o a9 % 3 1 o 073 3F 1)
I ASGPR 35 Bk M I REAT I T W7o T e T (2002CB523100). Supported by National Program on Key Basic Re-
SERR AN , ASGPR {1 42 35 02 i B4 28 08 1 B9 — A An iR, A search Projects (“973” Program) (2002CB523100).
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FERFNE , bR F HBsAg Fic I8 B f 3 B4l 7 3 £%, 90 B
HBsAg-fig B {8 v F FF S g it . X B F Z e ASG-
PR 7E T8 12 386 2% BiC Foh 983 245 %00 e 1t i 245 49y T f
1.1 #®MBAHGFfeni#id  ASGPR 7 K& 4 1) HCC
2 it 2% THT 2% 3% (45K 47 b 9 24 4 4 1) s % B HCC 48 i A
KA HE. Di Stefano %MK £ 22 H & (doxorubicin, DOXO)
57 B ML A 2 A (lactosaminated human albumin, L-
HAS)## K il L-HAS-DOXO & &8, # ki 4 210/ BUA
WAL, & B L 0 ) B 3R B 50 E L M RGO R R O 4 R R
A0 25 32 LU R R B LG A B DR B SR AR 12 1 2 3R L R I X
BEAL Y AH B HO(E R 8~ 14 £, B/R T L-HAS-DOXO R 4F 11
FE e, #E—2 0 & B8 L-HSA-DOXO # ik i A B
IR 35 3010 Bk AR S 04 A RS P, R b R A 2B B R UK R R
of HR L BS54 A R 2 R TR R R
Ak L TE P9 SR e A L B T R FIE DNA & s
B BB Yk e g LB R T A A0 nT A7 4T
RRE B DOXO, #— 2 878 T L-HSA-DOXO H F HCC
YIBE A S5 197 B9 7T BEE

L-HAS-DOXO 7E & 42 T JFF 9 20 Jifg 14 [7] B o A 77 sk 47 by
BETIERIFH M, HCC &3 151 1 A I 2F 4k 4k F0 i b
A&, I B fie A A [ A2 B2 R [tk % B8 L-HAS-DOXO
X HCC B#H AP BEAY R W, Di Stefano %12 B 5% & B, L-
HSA-DOXO X 1F # K B 41 H A 5 13 45 A4 A it 334 JF ) 8 35
T 27 o 72 A S Wt A 8 T A A B0 R B & A T 4 42
A EAEA I HLAE 0T F D) BE 18 A5 b L AT 2R B U R R
A SR E K OF A R R T, B W] L-HSA-DOXO X i £F
B KBTI RE R =L T EHF . R E L5 —
HAESE L-HSA-DOXO A R0 22 44, L-HSA-DOXO ¥
R IR

L S0 i gRe 24 R e 2R M g HCC 40 M 43 IO A 4 1E
B T 248 00 4 B, D0 B T e A e 8 245 4 ) T AR O B 44U B
I AFE L, RT3k e B iR 25 0 0k IE BT 40 B B, Il
Terada 515 # 37 T —Fp HCC 40 M0 4% 5 14 25 9 310 1) 8 3% &
5, At AT 6 — il BE 8% AR B £ B % (dioleoylphosphatidyle-
thanolamine, DOPE) i i % % 5 % £, . (polyethylene gly-
col, PEG) b i 2L J5i 4 J& 25 1 if§-2 (matrix metalloproteinase-
2, MMP-2) iy Ji§ ¥ Ik ( peptide, Gly-Pro-Leu-Gly-Ile-Ala-Gly-
Gln) A8 % , #l 15 T % MMP-2 i 4] 8 PEG-Peptide-DOPE
(PEG-PD) , 88 J5 ¥ PEG-PD %% & it > 7L B 1L 09 B 52 44 T8 1
Gal-PEG-PD-f§ itk ., BT PEG B i 1 &2 & 1 2 1 (1
e FUEEL I 77 AR 28 8] 37 B AR L Gal-PEG-PD-MIE J 1A A RE 4
TEH AR BRI, TR PN HCC 40 B J BB A 23 08 1 25 v 2
) MMP-2, 1] /K f## Gal-PEG-PD-i§ B & w0 19 Ik M 1 41 B
PEG. f#Ks PEG By [B) {57 BHL 5N . 2 58 IR BT 44k 2% 17 1) > 2L b
B L5 TR g HCC 20 M 500 R 8% B, 3% 51 HCC 40 il ¢
SRR 1 452 H Y

1.2 MleEBHpeitiedidz  IG R DR, (K5 E

&% H (low-density lipoprotein, LDL)-JH [& & /K S 5 3 ik i
FERE AL 1Y & 2B 5 TE AH 5C L T 5 % IR 2 M Chigh-density lipo-
protein, HDL)-H & BE/K 7 5 .0 1M 4 908 1Y & A 2 fpl 26,
8 55 B B R [ By 9 R B2 ) 3-8 2k-3- W L I Bl A
BT A 550 400 ) AL A A K L G 3 AL R B R
Jizo P9 JIEL i D T BEL U L 72 1% g P A0 A o 3k AL [T 52 e o L T
i, LDL 5246 = B7 3505 B2 M s AR [ e A8 5 R 300G 2R
H E(apolipoprotein E, ApoE) Z [Fl 22 48 g 3 X% ixX $L 35 97 A
&, FURESR Bh T B SRR A0 Pk 0 i 3R 35 R R I R I R
LDL-JH [ E A VLDL-JH [ B, 53 46, & 309 09 40 ) I8 [ i 5
BRI IR YT T RS 2 B AR AR BT 06 75 0 L IR B B AR P R
SR H TR AR A 2K T AR S BT 2 RS R RO

ELR I ERIREA-REES SV AYE
TGAA)YC F TG (20A) C. ¥l 3@ 3 ASGPR 4 & 9 s 45 1F
FIS BRI PRI B - B E A, TGUAC fl TG
(20 ) C £k XU HE W I, G 261 1 e i L 130 2 4 P o 4
R 26 L0 3 AP 2L BE5R 55 4 S MBS T RE B ASGPR 1R,
SR, 1T 5 ASGPR B3R A A%, TG (4A) C HA 76 5 7
i (>=35 mg/kg) I A RE 7™ A AT R A9 R AR T8 B2 ks B TG
AAYC M KA T LB B S i0, 5 TG
(AA)C A TG(20A) € 2 % B g5 — 6, {H R 8 1 5 T
B AR %% 1 i 25 1 (very low-density lipoprotein, VLDL) ,

AT . Rensen 55 A AL T 25 7 B 25 B8 19 A A0 R W BR (li-
pophilic lithocholic oleate, LCO) &5 # B = 43 % B g (LCO-
Tyr-GalNAcy), #lk4F LCO-Tyr-GalNAc; (3. 3 mg/kg)
6 h & I g 1E E /N BRI R R B R R (37 £ 2) % (P <
0. 05) , i g Il i CapoE ™/~ ) By /N BRI 7 B [ B T F% (32 +
2) % (P<C0. 05),3f H 1L 3% LDL,HDL,VLDL /K ¥ ¥4 A [
PR N B, B M0 B s N FS et Rl 3T 48 h, BRI T4
LCO-Tyr-GalNAc, 75 7= A4 7 B & 1 [ A0 [ B2 3% B, LCO-
Tyr-GalNAc, 4 X 1% G5 [ AR [F B 36 57 A 0% 8508k 0% =5 18 1M AE &
BT HAE,

2 ASGPR 7t S/ E [F BT 88 [ i3 3%

LR E SR N L B P B S R v O Y
Wy RN SRR WIS R A IR S DR 5 o FUOME L B N-2 ik
2 ZLWE fie B 06 U Y 2 1R 8 3R, B ASGPR A 3 14 i 7 1
FH L 88T bR S Y5 B PR R 1] 32 6 B0 48 A, OF S B T Ak iR
FERAE 40 M Y 2R3k, 38 2 ASGPR A 5 19 M 7 /E H A o)
ST 400 O i 3 % ) R PR AN TR SR R SR R R I
99 75 R 3k BRUFF 48 906 B 19 Sz U B 8% H R ( antisense
oligodeoxynucleotides, ASODNs) ,c-myc £ H ) ASODNs, A
MBI A-T S N o BUWEAE (I E A 5, X S8 L AT
PLHTSR 6 7 s B 0 g MR L8t 1% 1 5800 25 L 30 AT L R gk — st
DiReE E L A A K R E BRI S AT,

R SCZ T i R S DN A 2 R TR L 2 Bk IR T YA AR
FB, e SC259 it o8 2 i H R Py Ah 3R KA T A 5T 0
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Pl 2 ASGPR A T Ry 5 DX AT HI 1) 6 2% BF 9% A9 4R
Wang 2501 ] £ 3 26 He Wi 2 B8 [ poly (L-lysine) , PLL]5 £ f7
# (survivin) 2 K B ASODN s % # , S8 J5 1 2 F ASGPR )
fic & N-# A Wt 7L b4 1 BR 8 ( N-stearyllactobionamide, N-SL-
BA) &M (1N 5 A b L FE 1A A 55 A HepG2 A1 IS . WAt 410 il
T HepG2 @M= RFREMPAT . 75— A /MUK A B
OB R = B H 3 %% 42 2 11 (microsomal triglyceridetransfer
protein, MTP) [ & X Bk #% 2 (peptide nucleic acids, PNAs) 5
ASGPR [l 26 Fl ) e A& K (GalNAc), & 3 , 16 1 4 5 AT
SERTANIL, MTP MR LI HI 235 70%, 91 & T PNAs Kk 5
K(GalNAc), % B i xF 21 0,

B, Karinaga 58777 B2 LB A1 PEG S 16 1 1) 24 51
8 2 (schizophyllan) #5 7 i i 3£ B c-myb 9 ASODNGs, #£ 14
ShE A HepG2 4, 5 ASODNSs o 4 16 i B % IR 20 46 1,
HepG2 411 A 1% 3% 58 788 1 B G 980 2% . 40 L 9 (9 c-myb mRNA
K G R R T R SRR

3 ASGPR 71 S BFBE RY 18

3.1 RMATRESI AL AN LA Te-— O M =i 1 L TR-
2 ZL M - AL T H & H (technetium®™-diethylenetriamine-
pentaacetic
9 Te-GSA) HYV & 21 ZUOME 2L RS 1 A 20 T, 1 58 33 2 ZL b
J 5 ASGPR 4545 10 4 48 ] 3 326 3 JHFJ0E , 9 0 F O™ Te #9 ik
SRR . T TR L I £ T IE R o T Sk L BT R AR T g
) BTN ASGPR 80 AL A 25 4 58 71 3576 AN IF) #i
BERY T %, A A3 0 I ASGPR B 1% 3K = e i I ASGPR
B HE XoF e B T 4 A 5 O L T R FE R T AE L A B R A R
9 i R IR 912 . FE H AL Te-GSA 1R b JiF IR 2 W
254y B AL T I R

It R b B 22 " Te-GSA R %317 ASGPR W&
A3 AT ST UE T B8 19 2 s 3T AT . AR L BB A T K A5 SR 19 ) A
PEE 0T LR 5 147 R EB I IE ASGPR 1 B 43 #7
SFEE O Te-GSA INBRERIE PR AT 2%, BT R
JIi 3 2 {5k A5, Sugahara 4515 B 57 T Al AT UE SR 3 O g B
WL {87 8 55 AT f9° Te-GSA Bk 7 & S k2 B R
(single photon emission computed tomography,SPECT), ff
G L 18 AR B A 34 MEHEIF & B FH M 33 A AL
BHE NSNS, L Cantlie £ 918731, 51 A 4> %I = e AT
ASGPR $ & A4 B (1437 2 50U BE48 BUE (liver uptake ratio,
LUR) 1T Bk 8% B % J¥ (liver uptake density, LUD), Xt 2 4
JFUE RN A FBE ASGPR B9 3 & 78 (k43 I AT T 40 . 45
Ik B ZE A7 AN EE AN BE A LUR A1 LUD B -2 {8 B %5 12
PRI T AR Y R R, BN IFERY LUR 5 i A&
F KT 2 Tk 6l P 6 0% A 58 o 6 D 3 M L E T 3% R 0 /S
MR B85 T D) R A T 48 B A G M RAF . A MU EFRT Y LUR 5
I B T ) R G I A8 AR e B A S L I LS T K R LAY £F
YA RN 2 IR P 55 A U2 A0 AL BT A G PE, X B g R

acid-galactosyl-human serum albumin,

B, Te-GSA SPECT A B F Il JR ¥ 4 J= 38 JUE 21 g Fn 12
PRI B TR 1 HE

3.2 %5 HCC A=t AT #4502 b 2 FF 40 i 80 e U T b
2o SR 2 S B LA 000 DL A S AR, o 2 R A R
W43 | E T A 2 8 5 (] R T (metaiodobenzylgua-
nidine, MIBG) B4 . #R i FFIEXT MIBG A9 1E 5 Az 38 1 55 B
fifi MIBG HUGORT T4 28 BF 40 M & BT 7 3% kL 09 12 Wi 3 B 22 15
B 7%, Kaneta BT ASGPR AR F — 191 56 K1k 1 4t 45 1
I i Je0 2R 35 1 F % A% kL (9 12 B8 43 BT 9™ Te-GSA 11 F T A
SPECT B4 35 28 b &7 T BFBE X ™ Te-GSA $ B A 1) —
PE. X Te-GSA AR A A7 B AR T 40 i iy Bl 2k 1F
U7X F MIBG SPECT A% H B W78 19 185 40 MO IX Js . [
I, AT DA sk 4 7 B B Oy b 2 B A LR P e B

4 ASGPR Wy H fth iz B

RS IR A A0 MO B L 20 ST AR B 3R T SR 1A B T 40 i
A B I I R Y 4 35 R YR BRI AR . Yin S0 R H ASGPR
Lo ZUWE L 0 A EAE R R LB AT AR 1-0-(67-F= 2
FE)-D- LM R 3 S IR N R 1 B TR LR R R
Tie JE L B B T F A0 M S AR R i B L f /N REAC T
N AP T BT L, R 5 P R B 6 R ZH A L, G B A
AL FhAE 1 d 5 AT ANM B & T R 46 L O HL O 45 o 4
T HF AN S AT B A BETRE L A0 R R0 3 R A

Ise 25054 BT 40 ik PVLA W g o 50 R 6], DA
TE 7 K BRTF 40 B 8 v 97 1%t ASGPR Ik 2% 2% B9 T2 Jfd , 9F:
H & B b Al i LG 3% AE T A . A K AR T O s E
ASGPR KR IX AN, A 28 F 34 7 M T 40 g 4% 4 fn gt v A
CJHHE

T ) — S B 5T R IE W, B B8 40 2 (bone marrow
cells, BMCs) B 2 JFWE O] 4340 T8 A DhRE R FFAAR, R T
PR AEBOR  Misawa 55120 F i 20 S 2 i Ab 31 BMCs ., i 41
i % T ) R A 2 e AR T R R o e BLME AR L R 2
FLBEFR A 5 ASGPR M AHE/E I BMCs B 4% 2R 5 3 JJFAE
9% 35 W 323K 5 6 9 O B 11 1 2% M VA 1R 19 K B BMICs i ik
e R D AER N e R R N R NN TR = e S 2P N 31
5 b BE Y BMCs X IR 40 50 4 A B R SR

L3 BT £ 4E B B% 1. ASGPR 4 S 10 25 9 R 2 Y
JFF AT 1o 328 2% LA R I 045 55 7 T A B 5 © 2 AR TR 1Y
P, IF H ASGPR B B 20 5 i 51 1 40 i B% A 45 3 2% 40
B, AR BE 2 S R B R B R IR R R 7 5 3 L DL R IR IR
3 F — A E B LA R0 M e 4 ML ASGPR 5 25 ) R 2 I 1)
JFF A0 5 5 36 P JE 2 05 12 W97 . 400 i S AT 4 BT8R 114 O T £ 1
WTELMEE,
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