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Fig.2 Alphaherpesvirus entry
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wteps () and { DY) are largely speculative,

3) M0 SRR U A RS S A I HE

T A S e TR O R 0 e
TR E AN & - PR AR S P S - TR
T A B 4 0 4 AR ) e WL
e 34 1 L O S R A R B G B R R L LY
THRACHOE N 2 W 4 A9 R HIV  Cataring % ]
CD4 T S |- ) ) 20 0058 B8 BT Pk 6L S BELIG HIV F2 A CIM
HIME S, Seddiiki N0 S AR A Ay [t 0 L B )
A R R LV TR (1 o120/ gpl 60 %
SRk, H FLADA ) 0 o SRR 0K T LUBLIR HIV phEsG L @
AR AR A M. Frank L' 09 BF 94 R, HIV
Bfo e e P24 b o SR T 0K T 100D HIV A9 8 WL

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

86 Wk

-

Monique " i 1 51 fi 47 % M ( Rainbow trout ) 4 BB 4K 3
B AL I ) 5 90 T R R S0 L
HAMENERSR, LRSS 2R EES.
L FFL S 20 0 0 1 O 0L 0 3805 4 L O 0L G 46 5 0
JEODMIMIES S, S BLAT LS A Y U RS
S e e 0 O T L A,

(MR RO W THSEE 2R
R T AR DR R
HERRE. SERREAPH T 0L U T Q2 0E
AEARGES, B8 THU2ME KR bR itaks
6 O J32 A O T WL O, o 0
WL EMEAM T8,

®] LERCBEFRANE-FENRE
Table 1 Heparan sufate proteoglycans ' capture’ receptor
R Virs grons Ko B Vinss nanse W Vins genus 105 B Virus name
o g i BEEH Bag2.s
AR A ewngn L EoE
o H{EH R AL T
IR A il 2 ok M ol R W T
AR | v BNA SR DR
b O R
B AR (Wl F 4 5 R I P
A 7 15 WA L e
+ R o 0 A T 4 T AT UL O R
a8 550 UL )
12 K whe inberiction ; independent analysis of binding and fsion | ] ]

Bl fot FaR s Sl R EREE, R
0 0 % e 0 T L R A T 0 B B 0
EHANGHEN SRS ERMEOFAEHERY
6380 O T S B T A A M L IS
VR 0 ARl R R Y, AR A
{ rurncamycin ) 8]0 N - WEF SR FE AR, ] AL B R
AT R SRS ERNNFER ARATAS
0 Ty R L Ol e A, e R LA A R s
FHOREENEREN.

4 ER@

WRERWEMEN TN A R
B PRI 4 20 o A 1 Y L
RS TEEE R ETAT Y, X W R I —
K. oTLLHHE BN OF SRR A RS T4
WA AT A SRR S IR e

PExN:

[1] Dimitrow, [} 5 How do vinsses enter colls? The HIV G, Keil for
eritical resding of the mansscrpl coreceplons teach o 8 lesson of
complexity [J], Cell 91, 1997, 721 =730,

[2] White J, Kiclian M, Helenius A, e al. Membeone fusion proteins
ol enveloped virus [ 11, () Rey Biophys. 1983, 16(1) 51 - 195,

(3] Yaping Chen, Terry Maguire, Borym Macks, o ol Demuastration
of linding of detigie vines envelope protein io tuged cells [J].
Virndogy , 1996, 9.8 765 -8 772,

#] Teao ¥ S, Husng L. Kinotie studies of sendai vins-target member-

Binchem, 1986, 25, 3971 -3 976

[5] Dumitrov [} S, Cell biokogy of virus entey [J]. Cell, 2000, 101,
697 - 702,

[6]  Lomberg-Helsk , Philipsen L. Vine recaplor, Past 2, Aneal Vi
rus [ M, London ; Chapman and Hall, 1981,

(7] Boycon R, Kleak H I}, Hucf MO, ot al. Cell topism of influenz
virus mediated by hemaggluten inactivation al the stage al viras en-
try (1], Vieclogy, 1994, 203,313 - 319.

[8] Flinta M, Thomas § M, Maidens © M, et al. Funtional snalyasis of
ool surfnoe-expressed hepatitied © vis B2 gheopmtein [ ], ]
Virus 73{8) o6 TH2 -6 790,

[9]  Salus-Bendto | S, del Angel B M. Identification of ten surface o
trine froim U636 crlls that bind demgac iype 4 vine )| ]
1997, 711077 246 -7 252,

DI0] Wi (TEY SNMNGE B 2@ nam (1] N

SRR M M A, 2000, 24(4) .17 - 18,30,

Seirs A E, McGwire BS, Boizman B. Infection of palarisd MD-

LK enlls with herpes simples vins §; Teo asymmetrically distrib-

uted eell reeepton interaet with differen vieal proteins [ ], Proc

Nutl Acsd Sci USA, 1991 885 087 -5 091

[12] Moose ] ', Sodroski J. Antibody cooss-competition analysis of the
buman immunedeficiency vins type | gpl20 exterior envelope
glycopoienn [ 1], J Yirol, 1996, 701 563 -1 872,

(3] i 4% WMBENEST T EREmR (1. EmERE
. 2000, 518 -22.

(4] Edm, S SRRm Wl (1] e

L MM, 1996 2H(2) 124 130

Balzarini J, Neyts 1, Schola D, et al. The mannose-spocific plant

Viral,

[mn]

[15]

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

E AR

R 3 0 - 30 89 3 28 52 (LI TR o) B it R 87

[18]

[

[18]

[19]

0]

[21]

[22]

[:a]

[4]

(28]

[77]

[28]

Inctions fmm Cymbidium hybrid and Epipaciic helieborine and the
{ N-aceiylglscosamine ) p-specific plant lection fom Urtica dinicn
are polent and selective inbibitors of human inmumodsliciency vi-
rus and cytomegalovins replication in vitre [ J]. Antiviml Res,
1992, 18191 - 207.
Cartwright B. Effect of com lin A oo vesicul
rus maturstion [ 1], J Gen Viml, 1977, 34,249 - 256,
Urnde M, Sato M, Yoshida H, et al. Effect of concanmveaki A on
the infeetivity of rubells virus und its variants [ 1], Areh Virl,
1978, 56,359 - 363,
Mustromaring P, Comti C, Orsi N, Effect of concanavalin A oo
eaily inteoactions of Sindbis vinm with gooes erythooyles snd
BHD2N cell (1], Microbiologica, 1986, 9,225 - 235,
Conti €, Saperti F, Teiang H. Membrane casbohydrate mquine-
ment for rabies virus binding to chicken embryo-related eell [ 7.
lubervirology , 1986, 26 164 - 168,
Mustromarion P, Contf, Orst N, Invelvement of carbohydrates in
vesicalar stomatitie virs = cell carly internction [ ]|, Aeta Vieol,
1989, 33,513 - 520,
Weiler B E, Schroder H C, Stefanovich V, et il. Sulphoener-
pan, o polvanionic polvsaccharide, and the marcisos lection po-
tenly inhiliel bman ommunedeficiency vims infection by binding
to viral envelope pratin [J]. J Gen Vieol, 1990, 7121 957 -
63,
Matsui T, Kobayashi 8, ef al. Effecis of succinylabed concanaval-
in A o ifeetivity asd syseytial fmation of human immunoded-
cleney vins [1]. Mad Macwmbiol Immunod, 1990, 179,225 -
1315,
Balsarini §, Schios [, Nevis |, of al. Alfa<{ | =3 }aned alfa-] |
=6 | «[l-mannose -specific plant lecting are markedly inhibdtory w0
human immunodeficiency vires and eytomegalovims infections in
witeo] J |, Antimicrob Agenis Chemother, 1991, 35410 - 416.
Animashaun T, Mahmood N, Hay ), o ol Inhibiory effects of
nonel mannose-binding lections on HIV infeetivity and syncytium
formation [ 1], Antiviml Clhem Chemother [ 1], 1993, 4:145 -
153,
WM, B, FRREHSaEas ST ()], T
PR, 1999, 19(5) 413
Jose de Jesus Mastinea-Baragan, Hose M. ldentification of o pu-
titive coereptor on vers cells thal purticijates in Dengue 4 virus
infection [ J1. ) of Vied, 2000, 75(17) .7 818 -7 827.
Hung Shusi-Ling, Lee Pei-lun, Chwan-chuen King, ot al. Analy-
sis al the stepe imuoloved in Demgue vins ontry imlo boste eells
[37. 3 ¥iral, 1999, 357,136 - 167.
Chung (ho-cheng, Hsis Jye-chian, AZTL protein medisies
Vaxxinia viras insersction with cell surface hepares sulfate [ 1]
J Viml, 1098, 72(2) .1 577 —1 585,
Termy Jackssn, Ellard M. Efficient infection of cells 'muﬂu.why
tvpe O Fool-and-Mouth dissase virus requires binding to cell sur-
face heparen sulfate [ 17, J Viml, 1996, TO(8) 5 282 - 5 287.
Teresn Compton, Down M. Initintion of human eytomegalovins

stomatilis vi-

[31]

.[32]

[33]

[35]

[40]

i41]

[46]

infection require initial intersction with cell surfoce heparan sul-
fate [ 1], Virology, 1993, 153834 - 641
Edward Tribala, Tomas Bergstrom. Mode of miemction between
Peeudorabies vinis and hepamn/beparin [ 17, Vimbogy, 1996,
21835 42,
Ruth tal-singer, Charline Peng, Interaction of herpen simplex
virus ghyeoproiein g with mammalian cell surface melecules
[J]. ] Virsl, 1995, 65(7) 4 471 -4 483,
Alain Jesuet, Michele Hugmont, The saricells aster viros ghyeo-
proteis B( gB) play u role in virus binding W cell surface hepasen
sulfnte proteoglvemns [J]. Yims Research, 1998, 53,197 -
F. L8
Marcheits M, Mastomaring P 5, Hieti L, et al. Iohibition ol hes-
pees simples, rabvies and mubeelln virses by lections with different
wpecificitien [ J], Res Viml, 1995, 146211 -215.
K Monda, Nooaki Yokoyama. Heparin-binding activity of feline
herpesviras type | gheoprteins [ 1. Vius Hesearch, 1997,
52169 - 172,
Hanfield Brece W, Yves Leclus. Sesential islation of proteogly-
can syihesis mistants by using Herpes Simplex vines as 8 selective
sgenty evidence for & proteoglycan-independent vins entry path-
way [1]. J Viel, 1995, 69(3) .3 290 -3 298.
Byme M, Horshav W. Glycoprotein B of bovine herpenvirus - |
biinals heparin [ J]. Vimlogy, 1995, 206,230 - 235,
Alexander Bickmann, Kerstin Mahr, Cell susface heparan sullsie
is 4 receptor for homan herpesvirs 8 and interacts with envelope
glyealprtein K8. | [J]. ] Viml, 2000, 75 (231}, 11563 -
11593,
Mettenbeiter C. Broef overview an cellular vins meceplars [ ] .
Yirus Research, 3000, 82,3 -4,
Hioe E, Michael Tarn, Chien C, Inhibition of | |
eliciency virus type | gpl20 presemtation 1o CD4 T eells by anti-
boxlivs specific for the CIM hinding domam of gpl20]J]. 1 Vie-
ol, 2001, T5{22) ;10 950 = 10 957.
Sexdeliki N, Saffar L 4. A monoclonal antibody directed b sulfiai-
de inhibits the binding of human immmedeliciency vims ype |
{HIV-1 ) envelope glycoprotein to macraphages but not their in-
fection by the vines []]. Biochim Biophys Acta, 1994, 1225
(3} ;289 - 296,
Franke L, Gnmow R, Meissner K, ot al. Inhibition of HIV-] in-
fretion in vitro by murine mosoclonal wnti-p24 antibodies [1]. ]
Med Viml, 1992, 37(2).137 = 142,
Monique Bearsotti. Fish chabdovirs eoll entry s mediated by f-
broneetin (1], J Viology, 1999, T3(9] ;7 703 -7 TR,
Spina C, Dodier M, Solherswaran 5 A, Anbi-HIV coumasins
from calophyllum seed oil [ 1], Bioorg Med Chom lett, 1998, 8
(247 .3 475 -3 478
Jug M, Lee 5, Kim H. Recent studies an natursl products as
anti-HIV agents [ )], Carr Med Chem, 2000, 7(6 ) 049 =661,
XuZ ), Kem E i, Westhrook L. Plant-derived and semi-syn-
thetic calanclide compounsds with in vitre sctivity against both ha-

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

BY TE KR Bue

man immuncdeficiency virs type | and human ctomegalovines soviation of & mode rtrevind gycoprotern [ JT. Proc Natl Acad
[11. Aativie Chem Chemother, 2000, 100123 =29, Sei USA, 1998, 95(5) :2 580,
[47] Komagome i, Sowa H, Suscki T. Oligesaecharides a8 recapton (A0 EEE.WEN. WO R L. S
for JC viras (1], ] Vrial, 2002, 76247 .12 992 - 13 000. RN (1], 4 ¥ TR, 2000,20(2) , 85,
[48]  Dienise Naniche, Wild T F. A mweoclonal aptibody meognise 2 51] Hps s BoEEE ZEE (M) HE-EERRENA
Iwiman eell surfser ghveolprotein invalved in measles vins binding R, 2000,
[J7. ) Gen Viml, 1992, 73,2 617 -2 64. 52 W ML BRRNER. ARl R T R AR S L ().
149 [hamice B 1, Crume J, Kim P. Receptar-irigeered membrane ss- o By R R, 2000, 143 ).

Progress on treatment of animal virus with antagonists

LU Chun-ling'* , HUANG Jie’, LI Yun'
{ 1. Ovean University of China, Qingdao 266003, China;2. Yellow Sea Fishenies Research Institute, Chinese Academy of Fishery Soi-

ences, (hngedue, 266071, China )

Abstract; The intial even in viral particles infection is attschment 10 the receptors which lie on the surface of host cell | and then
have & series of hiological changes . The siudies aboul these are o hol point in vimal field these years, also moy progress have
been mude i understanding the moleculsr mechanisms of vins-cell reeeptor systems. Vines entry is o multistep process which
comprises viral sltachment, co-receplor interactions and fusion. This cascade of events offers opportunities for thesspeutic inter-
vention, and clinical proof of principle hes been obisined for inhibitors of each step. In this report , we demonstrated the mechs-
nisms of animal virus-host. Moreover, we showed that some heparines and plant lections such as concanavalin A and wheat germ
agglutinin play an important role in the process of virs attachment 1o cell receptors. The conelusion bases on the studies tha
plant bections and solubde heparin, o glycosaminoglyean ( GAG) side chain of cell surlace proteoglyesns, specifically inhibite vi-
rus hinding 1o target cells during vims infection. Otherwise, many siudies also indicated that cell sudace haparin could be o
pimarily receptor of vinus, and some plant lections could inhibit vines 1o contact with host cells becanse of its characters that at
lenst have one non-catalytic domain which can bind reversibly a specific mone-or aligesscchandes. Some othere studies indicated
that some monoclonal antibody ( MAbs ) against virus or virsl leceptors can inhibit the binding of virus 1w et cells,

Key words; anemal virus; cell receplons; hepanne; plant lections; monoclonal antibodies( MAbs | . inhibit
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