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grelulo] 2] 2= Bunyaviridae®] grepufol A
ol &3t 71EF Hlelgiaz g4 4 AW
F2¥99 HdAoItt. AFFEHEY F
G} ARAe] dAshe W AL 9
okd, 4wl JiF A, HdAdE R
AAEEA] 4 R 25F T FF
, B3 doAxe] &£ o3 E#
Ao 71 2 ggaAe W3t 8% 8
A2 ZFEctn BaHAHe)F S, 1985; o|5g
5 1985; A4 5, 1996). 4 A1FAo] Doyt
v 71Reze AR &4 o8 TYT
ZHAA FZom Ay Aud F99 0|
ghahg who} Picel Tyl WAtk M, A
Aede) HAE 1 dlelgke 7HE, Aoy
£37 ANSE dsA e 7 ol g
obZ|74A] gAg Wl JA-e waAA aut
olg} o] AFFEYHe| Hel 71 HE A
7} A olfE A FYF F4E vEh)
£ B8 2do] MuEA gtr] WEen dAle
e AEE olg3le W d4g AT
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uNY

monkey kidney M|E3=¢1 VeroE69H, Abgte] Al
IFQ A549 Fo| de] AHEEI glem, Al
FHNIAE, T 9o, sdRoE, A3
¥, 7ZkehA ¥ 2 Mongolian gerbil fibroblasts (¢] 3}
MGF) FolXx= ggnlelzi2r} 2 F4ga B

a¥ 3 k@S 5, 1991; Pensiero 5, 1992; ¥}

FA 5, 1993; ASE 5, 1995 F/3Q1 &, 1996).

AFFEEE FAY A% 73 27338 A
#o} Arht AME@ Y e ok o] &
AR R e, 2 vFA T3 e
Fepulole] 2~ 4:2] Sin Nombre wlo|# A7} f%
8l hantavirus pulmonary syndrome?] #3 A7
dz s4¢E E we Aokt Afo]
2 yehdoie] & §, 1991; Hjelle 5, 1994). ©]
A AAZ v o] B u Fgulejaixd g%
e 71AL RN R e e date =4,
Z A= Aoy Htde Fguiel 27t
#AEse] 43S Yol BN dRUHA
X ApolRe] 9% AR olF R A% A #
Zo| #olstm ivkm AZtEch AR 3o
U dzkde A8 2F oz, ol Fde T8
g AEE AfodXeln, dfoMEe A
o)1} fibronectin@t & M X9 714 & §4 Y
gla] 272& ARXEA & B ofe} 27 &FA
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de &48 FHU=E olFdl A 7[AE #]
o g A A foll #of gt Bk i th(Alberts
=, 1994). ghgulo|# A in viroo|A] Algre] #
Aot 2 o] FE Aol T Z g
He Aoz WP EA 7, 1993; %3 5,
1996). wejx] ghgute]z] o] o3k WE] F)HE
AEUGAE 9 Favte] AxzA e gl o
& &4 9 A Fgol geivtn e ot

Integring M| E FRo| EA3t= AE FA
A2 Bzjake] 120 Ux] 180kDS) a subunits} 90
W] 110kD<) B subunit® AJE  heterodimeric
membrane glycoprotein. 2 #A|71A] 20 FH7}
2 A dth(Hynes, 1992). Integrin- A} E S} A
9 71”z7ke] Rz g M xe} HXE Alo]g] Kl
#Aoqstal AH LA AEe ojF, Al §
3, W7o dvhgel e ofF, 4A A R
ZUN X o] Foll a3 A¥L vty Hu
= %l tH(Hynes, 1987; Hynes, 1992).

W el 7% 1322 integrine] WA E oW
o] & 6%2 integrino] FFWH-SA| WY A
M xe] Asa-go F8e 7%E dvhn &
214 glth(Mariano, 1994). & o= ule]g] 29}
integrinel] tl¥F A7yl FHO o] FRH
integringo] wpolg| A9 FEAR ARES A bt
ozl ME d-g FHATIeY A& &
3] cytomegalovirusi= 4| ¥9} integrin ¥ & A3}
A7 B aE Y k(Bergelson 5, 1992; Bai &,
1994; Warren 5, 1994; Shuang 5, 1996).

AEFEEE 9 WL T gA x|
Aol 7t Bol EA% e AMd 1A% ¥
A R-glo)m grgnto) 27t in vitrooll A Ad-Frob
Aol & zhge= Aol Abele], o] AT
E A GolH X HHo| &A)5l= fibronectin 58]
ol afs integrino] FHgutolef o] g P F4o|

ulxE oJERS o, integrin, B, integrin R af,

{act

— 95N UG QYR

integrinol] THEt A AMelA] fntole s F2
o gk A2 FAFo ZH YolR x| YT}

SERET

1. MIZ W M|zZHRe¥

Mongolian gerbil fibroblastsy= 2-¢tA 28
TaRREH BY ol AREELM  chicken
embryo fibroblasts (013} CEFye 119#)9) 3¢ o
23E) AHolE Qo] zdhidsiel AEaI.
VeroB6 4| E(ATCC CRL-1586) ATCCOlA] 74
st} ARSI 548 WiAIZ 10% S-Eio} X
(fetal bovine serum, Gibco BRL, NY)¥} 0.2%<2]
sodium bicarbonate’} 5%  Dulbecco's modified
eagle medium (DMEM, Gibco BRL, NY)& AR&-3lo]
37T, 5% CO, wiFr|o A vieFsly ). CEFS] #uj
S et Aot wil, @i, el 2 WA
S AAE F F5 WE ANgF g oR 33 A
HE vhy 7R AR dol AriEe] B0l H
9 oA Y1 025% ERALE Hrlstel e
ol 3083t wHkelitt el ZE-& FAAY
7] 9i8te] SElol Aol 10% T8 T8 wiA
& FA7kln AEE FAX A1) o5 200 meshe] =
glgs aEYE SRR 2EYe B9
AZEE 120g2 533 sl AFde AA%
T F4E A E AR v 25em’e] A Eu ¥
Fee=Fo Yol 37C, 5% CO; WjgF7IolA st
Ak 24A13E F AN A4S WA R Hol & o
& 3WA 4dnict Al wiekeled ARSI

2. gio|2{Ae| Hyet

#ekrlolel 2 ROK 84-105%8 oftAim 7g}
ATARRE G ol ALE-31H T} VeroE6 Al
T E 75cm’e] Mj¥Enicl EakATe] 2x10° cell2 4
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2 34 F d3o] PAHH MEE QAT EYo
2 A" F dlo]ElAE 001 multiplicity of
infectionMOD 2.2 &3t 1AZF Bt 37T, 5%
CO; Mg71olX FHAIFH T F2o] ' F o)
gl oS AAsL 2% FElol EHo| Hitd
4§ DMEMO.E wj¥Fatidct. 74 F udd&
FAZ thF 1,730l 3083 dE] ME ¥
FEE AASD 45HL 05m¥ 5319 70T
o] H#3PHA] stock Hie]2j 22 A3

3. Fibronecting| W& ZHE

Mg CEF 3 MGFAA A|%9] 7|42 &EA)
3l fibronecting &913}l7] sl cellular
fibronectinel] ™3t ©USE 3} (Sigma, St. Louis,
MOYE Alg3le] HHAFHGFAY o2 B3}
Aok Mg SekaIdM  F4¥ CEFSt
MGFE& Eg4lE& X|ste] "Hojm=dd F MES7}
5x10* cells/mle] HES AX{3te] 14 well slide
(HTC, Celine)ol] 40pl/well®] E33sla] 18A)7F Hl)
&3t Well slideol] WiFd AEES ANGZF
fdog 13 A3 olMELRE 1087 1
%+ ©}-2 fibronectind] hEF HAEE 3| (Sigma,
St. Louis, MOYE 4004 & A &le] 20pl/well® A
Eel HAsta 37CAA AT FE T-GAIF
ot ¥hgol B H QAgF &g 23] AHst
11 FITC conjugated goat anti-mouse IgM-2- 1284
3|8 sta] 37CAA 4583t WHEAIT F QAQAreE
fdgo 2 28, FHRTE 13 AHT ohg Axs
3 BUARZ B9 & B (Zeiss, Germany)
o2 #FEt

o

4. BlEtstol={Ac] Zhgdxol

4-1. AP EA Y 9

CEF ¥ MGF 1x10° M ®& 25cm® W F Eefx
ol Azt BFate] 3UT WS o el

22 001 MOIZ HEsd 6080 FIAAZT
o] €9 F QigEggoz 13 Mz
DMEM¢]] $-efo} dHo] 2% FHd 44 vz
2 gol 9}, 5497 37T, 5% CO, dlol|A] vk
T F EYNE AEdle Holmd F AL}
5x10° cells/mlo] B =2 AE-F3ld 14 well slide
(HTC, Celine)s] 40 pliwell®d B33}l 18417} )
FTt. Well slideol] WjFa AEEL AN4Z
Fog 18 NFstn olMESRE 1083t 13
3¢ ©& FITC-conjugated anti-hantaan monoclonal
antibodyGsH A}, 771=)8 20plwell® A ES o)
ARSI 37TAA 1A vEEAIA AHNGYR
FAYP LR upojgia TS FAEle PFHw|
4o npolgxel 7 {F-E At

4-2. Western blotel] 2J3} dHehutole] 2 ghile] o)

CEF 9 MGF M| ¥d] glgtutolz}~F 001 MOI
2 HFsl 73 370, 5% CO, MigrlelA i
%, MEEYE FAs 1,730g004 3083t A3k
o MERFES AAStn 43YE& Westen blot2]
A58 A8l ©]E sample buffers} 4301 SE-F
#9l & 7.5% Sodium dodecyl sulphate-polyacrylamide
gelo] A 125VE 6087t A7]|9E38Ia nitrocellulose
membraneo] 30VE 2A1ZF E<t AolsRth 10%
skim milkol] anti-hantaan rabbit polyclonal serum-S
1004 A3t} 37CelA 08T WHE A7) 1L, 0.1%
tween 200] FHAE QAIZEHPBST)OR 43] A
2] & anti-rabbit IgG-horseradish peroxidase (Sigma, St.
Louise, MOYZ 10% skim milke]] 5008) 3]Aj3}od
3704 90R7F WHgAl7| L PBSTE 63) A3 o}
& 1% CoCl’} ##¥ 005% diaminobenzi-dine
(Sigma, St. Louis. MO)ol| 01% HOZ H7}sle} &
Mg AA3Le] gy ] vlole|x TG {7 E
#aAsIETh A dz HolHARE whg-Ayd]
A 348 gelo|ssg T2Ud Heise B
g3iA17l o4& AL



5. Integrin B9 MX{X] Y vlo|2A HE

Fibronectin <=8-%]%] a8, integrino] ghehuto]e]
2 34 3 S vAe 9L Fostay af,
integrin, a5 integrin &-& B, integrind] )& FAE
greatol2j 2 HFHd MGF 98 CEF A %ol A
234 tt. MGF 2 CEF M ¥ & 2x10° cells/mlZ
3 A 5la] 24 well plated]] 1.5 mlwellZ EF3 ©}
+ 37C, 5% CO. WF71olA 34z wj¥d ¥+
Mgro] HzbE QINgFgdoz 28] AMHsn
SoH) B ME FASS 100pwell 2 H7lske] 37T
oA 30837 g AHT wkgo] Evt T YA E
AASHE Mgho] F7te QAtgF Ao R 23] A
X3l stockd nlo]Z2E {KAE WiIAIE 2009)
Ml 100p/well2 HEsta] 37ColAl 1412
B FHA v A Qg gdo R 13
AFH3n X8 MAE Yol 5937 w et
59 F WlF 845 #ABN 1,730g0A 3083t
A NE FHEE AASY 45HE ol
2]z g7t Sl ARGl 42t 43 23]
W AAJESI T

6. StEH|o|HA 7| £H

nlol#] A Gl dhghulo]#] A2 nucleocapsid
el N wujel k& FA3le  sandwich
antigen capture enzyme linked immunosorbent
assay(ELISAY3#, 7dgo] & viriono] %<&
27 8l= focus forming unitZ W EPsle] =334
t}. ELISA plate= gtghulo]e 2o gt GdSE
FACGEAA, A71E)E AL SFHe 5y
&t} immunomodule (Nunc, Denmark)ei 100pl/
well2 £33 o A4 1847 F< W84
A AZegct. 38 F 28 §4S AAs D Al
A 2o g 33 A3 AlEE 100ul/wellZ
E3dte] 37CA 458 whEAIZ kg Al
g2q oz 33 AAHF F horseradish peroxidase

—MEN NS A

conjugated hantaan monoclonal antibody (344},
71 2)E AHE3te] 37ColA] 3083t vE-&AI R
A3 fFdez 33 I F ABTS (KPL,
Gaithersburg, MD)$} H;0,2 & A Aj8le] 405
nmo| M) FHEE FH 3l wpolg| 29| Hrtg
2985

Hlo]2] A focus forming unit (FFU)?] &3&
Tanishita 2] ¥ (Ocuno %, 1979; Tanishita 5,
1984)& W sled A3} v}, VeroE6 A ¥Z 2x
10° cells/ml= ) X13}a] 96 well plateo]] 100pl/well
2 BT ohe 393 Wi & Mgro] 3Hukd
Adatgtsgfoz 23 AMHstn FA§ WA=
5A BAE vielel 2 8§ soplwell2 HF3}
o A B¢ FFAAG FF F ovpolgx &
d& AAsT Mgto]l HrtE AUAFEYon
13] )3 s}a, 2X DMEM3} 1.6% carboxymethyl
-cellulose (Sigma, St. Louis. MO)2] 3 Z{8-94
o ejol AL 5%= Hrlete] 200p)well2 F
Hated WFaigict. 8d F & WiAE AAs D
AH fF8qor 33 AT oF vEdd T
24dE 1019 HEE HE nPgez 1083
A2 HMEE UG AF SFHom
33] AAsta v SolAA vg-E& Fa A7V 9
slo] A4 E7l ¥A-& g F 8o m 504 3
A%l blocking buffer& 100plwell2 77 3&lo
3083 A AEY. A A ZE ent-
hantaan rabbit polyclonal serum-& Q4tgE8-H o
21008 EA st S0ul/well 2 371315 42004
1IAZE Bt whg AR Whge] B F A€
AAsT AH gFHez 33 AA ¥ goat anti-
rabbit IgG (Sigma, St. Louis. MO)YE Q14389
o= soM BAate 50 piwellz A VAT A
oA 458 WA He AHF gFde=
33] M3 s}aL  peroxidase-anti-peroxidase (PAP)
complex (Sigma, St. Louis. MO)Z 1004] ﬁ]’ﬂé‘}q
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oA 308 WAz AE gFdezr
33 M3|8tiL 0.05% diaminobenzidine (Sigma, St.
Louis. MO)#} 0.1% H,0,2 W& AA|3le Hlo]
g7t 2450 FAE focusd] £AE BEEN|
o2 Ao] ntolg 2o GrtE 3T

A b
S =

1. SiEtdjo| AQ] 2+ &fQl

CEF¢} MGFo| #ghhle|diA8 749 A7l ¥
597 MEE A well slideo) A 18X 7F Hj
9k F FITC-conjugated anti-hantaan monoclonal
antibody & A}8-3te] AQUGYFPAPez §
Gutolgl 20 #AY #FFE #FY A7 CEFS
MGFolA 25 gtghtelgjzo] o2 eyt
©on) CEF B} MGFIA o Be ulo|jx &
12 #3g 5 ANTHAH 1). CEFS} MGFelA
FeulelH 28 AP A2 F 743 wFE WS
djo 7 Western blot2 A& A9 T ¥ wjf
Aox] ®E gehule]2j 2] N proteindl 46kD2]
band® BAE % UATHH 2).

2. Fibronectine] &3 o]

CEF$} MGFe] A|¥9] 7]|&= fibronectine] &
As=rtE 8987 938led cellular fibronectinol]
N FAE AHSst] AHAFALYAY S AA
Btk F MEAM BE X AlojAtole] 2ER
Y ZA3he= fibronecting #F ¥ 5 AL
wWeby CEFS} MGF: £ fibronectin A]E9)
714l ¥-2sta gl AAHJAHTH 3).

3. Integrin 2H#| FX x|ofl 2 EEIOI2{AS)]
47} wis}

CEFol|A] af; integrinol] tj 3 A& Mg F

slole) 28 AFW The 5U F Wigom WE

€ ulolg29 JUtE SA% An, PHE A
317 @& diREo| Hste] ELISAR 23 &
Hpo]# 22| N protein®] %& 32.6% (1H 4, ¥
1), focus forming unit (FFU)E 27§ virione] <
& 268%% FAsle T AN A FUF
FEo2 228E FANYHEY 5, E 1),
MGFe|M+& a; integrin, B, integrin ® af,
integrinol] th FAE Aefg T& WE2F H)5}
o] ELISAZE 652%, 60.3% R 72.5%2 77}
A8193(2Y 6, ¥ 2), FFUZ 243 A= 26.
5%, 29.4% R 288%=(1d 7, ¥ 2) ZFAsAt

Table 1. Comparison of virus titers according to the
treatment of anti-esf, integrin antibody in
chicken embryo fibroblasts ‘

Virus titers by

Anti-integrin Ab EIA/0.1ml FFU X 10%/ml
(%) (%)
anti-af, 23.8+1.5 47+£3.9
(32.6) (26.8)
no treatment 73.0+22 . 1751106
(100) (100)

Table 2. Comparison of virs titers according to the
treatment of anti-integrin antibodies in
Mongolian gerbil fibroblasts

Virus titers by

Anti-integrin Ab EIA/0.1ml FFU x 10%ml
(%) (%)

anti-¢; 48.6+1.7 4114277
(65.2) (26.5)

anti-g, 445420 45.6+15.9
(59.7) (2949

anti-a f, 541404 446492
- (72.6) (28.7)

no treatment 745109 155.0+21.2
(100) (100)




B
Fig. 1. Immunofluorescence photomicrographs of chicken
embryo fibroblasts(A) and Mongolian gerbil
fibroblasts(B) infected with Hantaan virus. The
discrete intracytoplasmic fine granules are viral
antigens on 5 days after inoculation(x200).

Fig. 2. Westem blot analysis of Hantaan virus nucleocapsid(N)
protein. lane a: purified suckling mouse brain emulsion
infected with hantaan virus, lane b: culture supernatant
of Mongolian gerbil fibroblasts infected with Hantaan
virus, lane ¢ culture supematant of chicken embryo
fibroblasts infected with Hantaan virus.

Fig. 3.
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Immunofluorescence photomicrographs of
fibronectin matrix on cultured chicken embryo
fibroblasts(A) and Mongolian gerbil fibroblasts
(B). Fibrillar matrix of fibronectin surround. the
cells of a confluent layer of fibroblasts(x200).

anti~ s, no
integrin treatment

Fig. 4. Comparison of EIA virus titers according to the
treatment of anti-sf; integrin antibody in chicken

embryo fibroblasts.
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30000
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E 20000 }
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10000 |
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anti- asf) no
integrin treatmant

Fig. 5. Comparison of FFU virus titers according to the
treatment of anti-asf, integrin antibody in chicken
embryo fibroblasts.
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Fig. 6. Comparison of EIA virus titers according to the
treatment of anti-integrin antibodies in Mongolian

gerbil fibroblasts.
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Fig. 7. Comparison of FFU virus titers according to the
treatment of anti-integrin antibodies in Mongolian
gerbil fibroblasts.
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gentolBlae AFFEEEY HAAZ A%
9 g ZAEE 5 dHAE PEAEA A
el 71&9) 7% AlE Y3 YdHoz &
Y 4% 2 34 ARHAE 5For e 48
& gt ggujolg o o A B
el Z1de WA A got WA FHeof
3, 8a%e 4 4 7% 54, E4ga 1A
W), AR S as, F9-34 A F
€ R 25T AN dF o] 2 71He
HA3(0) %, 1985), 2 F A 29 é’z}
o % ¥# FHAY S R YgaAe W
37t 8% 842 ALdviy g YHH R
Ql §, 199). 53] gEniojArt A E
of s FRND AT HE FFEAS
FEel FFE ne Bae blolglart AR
AN 2o JE Fol AFMEES] A&
R o]F°] 7Hedtvhe A& AAEE a7elEn
LA (3R] 5, 1996).

ANSEFEEE 82 13 L7004 g
Az &4, £89 9 gaAY 1% 5L #EH
U d849e 4742 Bud w glen, AeA
= AT RED 2] RAHD Av|AH P
Ze AtAE d5E B4dold mesangiume] F
2], PAS FA 49 A% Fo] Roln, AAx#
9] Hale} FAoe] 2¥ E A= HEu
ASHE] A& RuHRAGEHASF F, 1973).
w3l gEjulola]l A £:9) Sin Nombre Hjo]z] A7}
f-45l= hantavirus pulmonary syndrome?] H-7
2% H5F 2 HAd dgTe H{ol &
A& o2 veERdTH(Hjelle 5, 1994).

olg1gt AR mlRo] & o EHYte 2A &
AAEF bdolyg #Hztde Fewtelgiast
Aol 45S dogle HAdA FIYAME
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Alel2o] dF MES olF 2 HF A9 2
o] 7VeslE| gt AZE). AT HRov Hzt
AL olFe UREY AEe AHfotdFoln &
gutolg2E in vitoo] A Abge] HAfoME
2 o8 FE dfolHEd & Adddt. ot
A ghgmlol]2d] g Wy 7S @A
¥ 9 gavte Az el oAd &4 ¢
AAfHA el ol# fdE e a8

AfolAErt Hu)sle AMxES AL IS
collagen, proteoglycan 2 glycoproteins © 2 & &
4> 9} fibronecting L 3 glycoproteino] &5}
= MXe9 7]&o|t}. Fibronectin® 220 ujA]
250kD9] BAEFS 7FA F70e] subunity} disulfide
bond2 AZAE dimer FHE o] F& FAYOZ
Woll A F71R19] e, & A Aol EAlshe 4
A gels Axe] 712 3 7)Y EAse B
449 a2 EAFch FAHA YH 213
oA fibronectin® TAHA F AL H, AL
ZZ9] WA, AL olF T A Y §
A Y $x Fihd Ui J|AR FEan
(Hynes, 1990) %% &/gAJol= 382l fibronectin
o] EH|Eo] FA Afoll AFT}. I A
3} fibronectin  (plasma fibronectiny® F2 LA XL
o <zle] A ExEm ARe] 7FAR EXde
fibronectin (cellular fibronectiny> d-FolA ¥, 3
WHAX R A% d@AolHE Fo] it
2 98l Uch(Amrani %, 1985; Birdwell %,
1978; Foidart %, 1980; Tamkun¥} Hynes, 1983;
Yamada %5, 1977). -84 fibronecting 7, U4,
g Sol B4Roz EANM BEYY
fibronecting ¥, <t &% 59 o8 79 Ao
v 71A e JEog &g

Plasma fibronectin® HH-&3 FiAel 7|dA=
443531 g4l fibronectinel] g 587}
A st} 2w fibrin 3 B FFE] @

- - 75 - A —

o a1 % ¥A Fgdol F3Ach(Hynes, 1990).
%l plasma fibronecting H|E0]2 opsonin 2. 24

~monocyte®} macrophage®] phagocytic activity& %

7} ATk I HScheld S, 1985). A X XA
of ZAsle fibronectin& staphylococcus,
streptococcus 2 Treponema pallidum 52 W4
A3} Candida albicans®} 22 o] <3 H¥
o sl WS fisted A9 53 H
HAo] AT FYFFE AF FANE AW =g
influenza A, parainfluenza 2 mumps Hlo| 2} AE2]
9]y gehyo] fibronectine]] ¥-33l8 o] nlo]
A0 A 2o] ¥z 9l opsonizationd]] 83 JTL
e Aoz 4R glcd(Scheld 5, 1985; Brown,
1986; Babu %, 1983; Fitzgerald £} Repesh, 198S;
Ryden-, 1983; Skerl -5, 1984; Julkunen 5-, 1983).

Fibronectinol] gt M ¥2] &2 A8 F
F9l integrino] EAjsY HEAL FEAE afy
integrino| ™ a.f, @p, anp; integrinE = fibronectin
S WA R ALg@tin gch(Hynes, 1992).

AEFEA EAe FAEAdE ZA
selectin family, immunoglobulin superfamily %
integrin familyell &3l EHER FEHU
Selectin familyel] &3l EZAZ¥ L-selectin, E-
selectin @ P-selectin 5°] 93 immunoglobulin
superfamilycl] &3b= H3 ERAZ intercellular
adhesion molecule(ICAM), vascular cell adhesion
molecule(VCAM), platelet endothelial cell adhesion
molecule (PECAM) % neural cell adhesion
molecule(NCAM) 5-©] 3], integrin family+
F 2041 %] integrino] &3 H}.

Integrin family®] o2} EAEL FHl o
ZAlshe AE] 257} oh2n 9ET, ol
X, AUAE 2 Wa% 5o EAsE doz v
1) ch(Mariano, 1994). Integrin®] extracellular
domaine A %9 7|A3 233 cytoplasmic
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domain& A3 T2 @) talino]y} a-actinin
3} adso] Axe Pu) Ask % o5 Bois
il tyrosine phosphorylatione]y} protein kinase C
< B3l o8 TR A TAE 2}
secondary mesenger®] &g tH(Martin, 1994).

A7 Y82 integrind} wiol2f2oke] #A
2= vitronectine]] ¥ 8- ap;s integrind
Adenovirus type 129] &AM 2 Z&3H, a9
a,f; integrin® Adenovirus 28] FE&-H= o)A gt
Adenovirus 29] internalization® Z7lAZlcka 3}
A3, collagen®} lamining] &3¢ VLA-2(e.8
integrin}2 Echovirus 12] &2 2EuEAct
(Bai &, 1994; Bergelson %5, 1992; Wickham &,
1993), Human cytomegalovirus® ZFGE A -folA)
FYME af integring FHol A&l o]
laminin3} collagen IVe] ¥-&sl= HFEo| i3}
o, A Axe FeEy HIE o] ¢
2A Utk (Warren 5, 1994).

o) Aol WFE HMEE o] &3t g}
olg|29] Wy 7|AE olgfstnAl st 1 A
SAZR feutolE 2o Fge] ZEE Aot
AZE o83t HfoNE HH] EA=
fibronectin®l] TH§} F&AQ af, integring s}t
€ A5 detel 2 Al oud IS 1A
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The Suppressive Effects of Integrin Antibodies
on the Infection of Hantaan Virus in Fibroblasts
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Pathophysiological mechanism of hemorrhagic fever with renal syndrome (HFRS) is not fully understood.
Major clinical findings of HFRS patients are widespread hemorrhage, acute renal failure and shock. Basic
lesion is vascular injury with microvascular hemorrhage and relatively little inflammation. According to
autopsy findings, renal medulla shows focal hemorrhage, tubular necrosis and interstitial mononuclear infiltrates.

The predominant cell type in the renal and pulmonary interstitium is a fibroblast and it participates in the
healing process at the injury site by secreting a large amount of extracellular matrix proteins, Cultured human
lung fibroblasts and Mongolian gerbil fibroblasts were known to be good host cells for the hantaan virus. It is
possible that not only the endothelial cell but also the fibroblast is a target of Hantaan virus and the fibroblast
might be involved in the pathogenesis and the healing process in HFRS.

Integrins are adhesion molecules, and act as receptors for many extracellular matrix proteins. Recently, there
are many reports that cell surface integrins influence on some viral infections or reversely viruses influence on
the expression of integrins. The asf, integrin is a major receptor for the fibronectin which is an important
extracellular matrix protein secreted by fibroblasts. In this study, the role of ¢, integtin in the infection of
Hantaan virus was examined by using anti-¢sf, integrin, anti-c; integrin and anti-f, integrin antibodies in
chicken embryo fibroblasts (CEF) and Mongolian gerbil fibroblasts(MGF). The treatment of anti-asf, integrin
antibody in CEF reduced the virion titers 26.8% and the amount of nucleocapsid N protein 32.6% when
compared with control CEF. When MGF were treated with anti-as, anti-f; and anti-esf, integrin antibodies,
virion titers were reduced by 26.5%, 29.4% and 28.7% and the amount of nucleocapsid N protein were
reduced by 65.2%, 59.7% and 72.6%.

These results suggested that a8, integrin might act as a receptor for the Hantaan virus or blocking of asf
integrin influences on the viral replication in CEF and MGF. It is also possible that the blocking of only one

subunit of integrin represents similar results in that of whole molecule.
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