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Abstract Trafficking process of viral glycoprotein to cell surface
results in the syncytium formation when baby hamster kidney
(BHK) cells was infected by Newcastle disease virus (NDV).
Rhus chinensis gall, well-known as a medicinal plant, inhibited
not only syncytium formation, but also trafficking of glycoprotein,
hemagglutinin-neuramidase (HN) to the cell-surface. Modification
of viral glycoprotein is processed within the endoplasmic reticulum
and golgi body during trafficking into surface. R. chinensis gall
extracts showed the strong inhibitory activities (ICsy 12.5 pg/mL)
against a-glucosidase, when compared with the B-glucosidase.
And this inhibitory activities is increased by the samples in a dose-
depedent pattern. These data showed that the extracts of R.
chinensis gall inhibited the cell-surface expression of NDV-
hemagglutinin-neuramidase glycoprotein without significantly
affecting HN glycoprotein synthesis in NDV-infected BHK cells.
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Glucosidasesi= A XY Fetalz 2
trimmings S5l YA T TR Hof o, &
8] T, o, HlolE: 7 59 A2 we ANES &
o2 4HA Yut. T8I a-glucosidase AsHAIE Fehud
2 BRI 7S B 3, A E nlolla
ERdthar WarEe] QUeH1-5]. 2E]ar, @7]Htel2l, HIV,
dlo]g2 55 XESH SR vlo]#~EL glucosidase A3
g e Aow LEA o] o-glucosidase AFAE B
Aol A8A i B A7 Al o]go] EaL ArH6].
a-glucosidase ANAIZ L& %], Nojirimycin, N-butyldeoxy-
nojirimycin, nectricine, castanospermine 52| &Hulo]# A=
Fed F20] 27|AAE ATeEMA TP AY vle]
2]2~(HIV, human immunodeficiency virus)®] &4, HEZg3HS
e dEA FA AfEE veRe Ae®E HAHAHT-
12]. 53] HIV-1 envelope glycoprotein (Env)S-2 <& % outer
membrane gpl209} transmembrane gp4l subunits precursor
gpl60e] Ao 2 RE {EH13]. T helper cell TH| $13]
3 HIV 849 gpa1}t gpl20S lymphocytes M| CD4
Al A, olgt 4528-g Bkl At H7lE
ARl S o INA HEAE BT8R, 14].
a-glucosidase inhibitor2% Deoxynojirimycin®} Z FAAIE
28], gpl60CZHE] gpal9} gpl2002e] Hek &S 7HAA
A 7373421 glycan processingS AT ZH A ZU oA
HIV $=8A419] A48 Walsith. HIV 298 AlXore s
A 4L Newcastle disease virus (NDV) 77l baby hamster
kidney (BHK) Mol = #Z=m (9], o]2|gh 442> HIV
npole 2 7F Aol 2.3 envelope glycoprotein®] 2] 37 3}
T frAKeITH15]. ek dhutelds BAEES Tsh] 918
Agtor XA FH& Asfste AsfAl FAEHT o-
glucosidase &3 A3i|Al Ea=Pgo] 7|oj€rt.
QuiRE U Anacardiaceae)®] =R A E0)
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(Rhus chinensis Mill.)ol| SBNRHZ(Melaphis chinensis)®] 7143
sted AYEE HEy (insect gallyS 7A%3 Ao o2HE F
HAY si5Ale] 71ss st A 28, €, sls B A
ol AR ARGEIe™, BRd FHeFol Eol midAl H
5o Az AHE =HATH16,17]. T3 28jAF 5 gallotanin
F % triterpenoid SE 52 kS, FEA, o]y x B
AEpd A oA G4 Soll el Ash= 74_?5 HE
TH16,18-21]. WA, & AeMe R} FE9q 9] oy
2 287170 ek AFEA o-glucosidase AHEA3 T AU
vlolg]s ek fujabge] Aajzkgol gk 498 st

27 A7E e,

U g

A Z Iy

AEF, ulolaix & A
BHK AZ7F(Y2 olstetdt4 %)= 37°C, humidified CO,
incubator (5% CO0,-95% air)A] 10% calf serum (BD)°]
X 3r®l Eagle’s minimum essential medium (BD, Carlsbad,
CA, USAPIA wlslith. NDV; Miyadera straine =+ X7
Oq:rL%(National Institute of Health, Seoul, Korea)ol|A] vt
< BHK AlXEol|A F235tt. 218 vlo]gl& stock &2
monolayer BHK M2373 plaque forming units®] assayES 5
st AAsIGITE BE Alfo] ARSE A°FS2 Sigma-Aldrich
(St. Louis, MO, USA) AFZ5E] T8181e] AL&-a15t).

SER S
ouA ARE A X% dopo zRE] Pslel A}
S35k, Qb AR 10g2 22 (100 mL)E e

2475t &31e] Whatman filter paperS ARE-3lo] o3&}
QArt. 282 Uﬂ%%i A A7) fI8te] AL 45540

CFte] BANE B F
AH8EFITH22].

40Col| Bysie] &g Aol AEE

2} FFES A|TWsh= kS glucosidaseol] thele] &4
AAE BT glycosidase®] assay= Lee 5[22]¢]
w39, a-glucosidase®} T2 glucosidase®] €49
A4S $sk] 7142 p-nitrophenol (PNP) glycosides (1 mM)

X3}sli= 50mM phosphate 58N (pH 6.7)S ZA|5l
=1

B84 724
ul
<

ARSI NS SEgelel 7SI 37°C, s R W
A F 1AL F@rhslel 37 & NS st
A}, §AEe 28= 3 vold 1 M Na,COs= F7Fsle] Wt

§S T § ODysE SAsl FH= WslEiE o
4L Artsiet. Il 1 unlt‘—: 254 20, 1E
B2 PNP 1.0 pmolS A=l ARSE G4 $o= A3
ok Al Ak olgek 2ol skt

ACtiViWconLrol - ACtiVitysample
ActiVityeonso X100

Inhibition (%) =

Syncytium 34 ¥ cytopathic &3}t
BHK cell®] 3% AXE @3 (monolayery> 96 well microtiter
plate®] 5 multiplicity of infection F=2] NDVE ZgAZl &
FAE o MBS et widfeldith 2 $ NDV 3
A AEFAA syncytium B4 H-9} cytopathic €5 (CPE),
cytopathic units (CPU) A3 Fedv| 4oz #2319 TH23].
96 well microtiter plateoﬂ ElIRac BHK A 3SR ZHH 34
=7k HA st vsve 0#*171 CPU A%< sidich

CPU—‘:— AEZHHEIAT}E doju= FEE % 1%14 o 3
A ez AHopH, AlEgHael Wk % Zte 24 Hg) 3
NEEg ofma,

Cell growth

96 well platesd]l BHK MXE 53 & 2d] =2 3s|M¥
ouA FEES Aglste] 37°C, CO, incubatorollA] Bi<k&l3]
tt. BHK AX A%&  2-(4-iodophenyl)-3-(4-nitrophenyl)-5-
(2,4-disulfophenyl)-2H-tetrazolium monosodium salt (Sigma-
Aldrichyg ©]-8-8t colorimetric Wl 3ke] 274315
A 83-3-3 (Hemagglutination) @ 8754 (hemadsorption)
Hlo]g)2 Prhil A NDV-hemagglutinin-neuramidase (NDV-HN)
Ade NDV 79 Alz5o] &3llZo] I3 (hemag-
glutination units, HAU)E A7g38l] AH&F3IATh A2 EHlA
NDV-HN #@&-f%= d7F2H(hemadsorption, HAD)] Ao
2 A43tH23].

6-well plates (Falcon; BD, Detroits, MI, USA)°ll 1 HAU/
mL F%° NDVE 2mL A ate] ZHAR = 1447F, 37
°C, humidified 5% C0O»-95% air incubatorol|A] BHK A|3E2]
Confluent WS F35IAct. wiYFet WA & A A & W¥zhd
214 4(chilled saline)ol U= 1% (viv) B A EF (chicken
red blood) A3 2 mLE Z}z}te well°ﬂ B 3 3 40C, 305
7+ AR, 7R THEA S50 —roi‘:} FEREA] e
A EE AA 3 F, cell layersS Wzhet 2]d<4 2mLE 3
3] Aot A8 MEs 1% SRt 2skd HasE
swollen ¥~ ODsse2 5783t A&ttt

TAEH

RE AL 33 o] whEste] AAsilon, 43 Ade

SAS (Statistical Analysis System, SAS Inc., Cary, NC, USA)
o]-&3lo] one-way ANOVA 418 2x]3191.21 | Duncan®]

‘jrtﬁ-ﬂ 77 (Ducan’s multiple range testyS S31o] 5% =0

A AEZR] AR ApolE AT 24].

2% 9 23

LB} (Rhus Gallsy= YRS A9]oll ujpAZo] 7|45t
TE HySo R g FARAe §A4E HolH, HHySdde &
U 219 gallic acid, methyl gallate, syrinsic acid 53} &t
d AdEo] HEEH, QA A=l o8] FubrelA #
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Fig. 1 Inhibition by R. chinensis gall extracts against 0.5 U/mL of various
glucosidases. Enzyme solutions were treated with designated
concentrations of the samples. The amount of enzymes were as follows:
0.5 U/mL a-glucosidase (O), 0.5 U/mL B-glucosidase (@), 0.5 U/mL a-

mannosidase (A), and 0.5 U/mL B-mannosidase (A). The mixtures of
enzyme and the samples were kept at room temperature for 1 h

Table 1 Effect of R. chinensis gall extracts on syncytium formation and
Cytopathic effect

Concentration (png/mL) 32 63 125 25 50 100
a-glucosidase inhibition (%) 18 25 50 64 82 96

%HAU 100 100 96 79 73 55
Syncytium formation +H + - - -
CPE - - } . 4 n

Confluent monolayer cultures of BHK cells in 96-well titer plates were
infected with NDV. Methanol extract was added at 1 h after infection and
the cells were incubated for a further 18 h. The syncytium formation and
cytopathic effect (CPE) in NDV-infected cells was determined under an
optical microscope The degrees of syncytium formation and cytopathic
effect was expressed as follows: -, none: +, moderate: ++, severe

Se] P4l Yotk 223 BT 2 ewA Hol

o g, GAshAE, AARRE B S1kol2 s oAk
o BeoR AR F= ARHIL Ut

LA} F2E9] o-Glucosidase A A

Glucosidase A3WA] 2=32d A|2EHS o]83}] a-glucosidase
o tiste] AN TS 2 QiR FEES AEste] AL
stk FEE9 AMEEE A #l8te] 50% inhibition
(ICsp) valuese A8t oM, 84084 Aalls AlE F594
Fxo 2 oghell g A %S Bate] JER|SIH. Fig.
19149} 7], a-glucosidased]] WeH FE529] ICs@k 12.5 ug/
mLe|glen FEE] st o-Glucosidase &4 AIE 3719
ThE 84919 1C50] Pl Wsts RS A% AR
< UERSIEE ol2idt Adke it FEEC] $& THe
2 o-glucosidased] gt Aol Fretdtta AlE €
Fig. 1914 uepRd vlel o], B-glucosidase, a-mannosidase,
B-mannosidasedl] T3t QIR FEE2] 1C2 22t 26, 36, 50
pg/mLE VERTE 5, Quix} FEE-2 B-type glycosidases =
o} o-type glycosidased] et AEA Adlso] Ik
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Fig. 2 Blockade of the cell surface expression of NDV-HN glycoprotein
by R. chinensis gall extracts with no significant effects on its synthesis.
Synthesis of NDV-HN glycoprotein was quantified by determining

hemagglutination units (HAU, [J) in whole lysates of NDV-infected
cells. NDV-HN expressed on the cell surface was quantified by

hemadsorption (HAD, H). Results are expressed as a % of the control

olgfst AxE2 ouiRl FEEL2 Ay wrhize] I3} 4
2l Zhgk A5 €S 7k AR FEHLL

a-glucosidaseel] tist AJAEEE Yeplle o &4 E2
a-glucosidase inhibitorS< AMZUjel|A] wlo]g]2 Tzl E9]
2] 3248} (glycosylation)o} -2 Gl FA3gS oA|gh
24 gutely s A4S YeRlle 2R dEiA SUth1-4].
2}A, Fig. 13} 7] a-glucosidase HA| &S Hol= Lzt
FEEo] AEHolA nHlolels Frhiide] gty Bl M IR
Ho g9 BH|ZY 5L ofFsh=d 783 AERE ol8E
U Hlolgt 7|iE

& ol 2

R} FE 2§ ulojzix goujFe] A A oA
2 AT AEFEA it FEES] ol A
S ZAKP] f18ked, NDV 7H9€ BHK AlE oA dése=
vlolg 2 Gl H(NDV-HN)o| AJeHd B AlZFHOZS] #
H] 358 Yot

LR} FEo] FEA F4LS JAIAT7)= Minimum  inhibitory
concentration (MIC) 352 25 ug/mL= UERITK(Table 1). 224
, AR A Aol AAEHE MIC 2 12,5 pgmL=E
Uelgt) T3k NDV 7Z4H9%¥ BHK Al EoMe] dxA] g4
HIV ZEA1eE fARE ] di2el[9,12,14], LuiAF 5= &gt
a-glucosidase BAAIE virus ZE HMEFNA 2] glycan FA
Y-S AABEEA A A4S Ay & & Aot

QAL FFE] oJg vlol X FrhiF o] AERHO O]
I AAle AlEellA wlole]s wrhillle] Alay AJd A
dloll o8 dojd rhsAde] dernz, FEE| o grhud
AT A5 HAESUTE NDV-ZE BHK Al3EollA vlolg]
2 gehid NDV-NHO| & AeHd & AIE 8sll=elr A
A HAU SA 02 Agslsiths A57F B ESt23]. NDV
ZHE Axmgds =53 st § P+ (chicken red
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blood cellsyS 713t % 83]&9|* hemagglutination E4J-&
EA3Ath. HAU= ooz} F2E9] =7 253 3.2 pug/mL
ApolellXe AAeA FHadhe S ‘/]'E}LHX]—‘E BUATH(Fig.
2, white bar [J), NDV g% A|Eo| & Hd+ AEE iq7}
3le] "3 F2HHAD %) =5 = A3}, 25 ug/mL &
(Fig. 2, black bar WllA FHAS F259 s UrEM']?i
Z, NDV ZdE Alxzd tiste] enjar &5 As 4
, F=E 25ugmL sE2 A AS oﬂ/q njo] q/\ o
o]l A AR As|EA] @O
0), S do] AxgHoZe] EH|7t ;HEHE]OJ %ﬂ?‘v’f‘q“’]
A= LUTHFig 2, black bar M). ©1H S A= iz} F
ZE°] NDV 7% BHK AlxEejx] njelz]2 gehalzo] Fu]
HHL Aoz MEFHoZol Jrhwa uyS ofx|g
o2 A= ggupoles -GS e ZoE FEo] "t F
5 onjr} 2ZEZHE oA g4 EAo B ¢ g
712 A57r sl AlsEh

Py

Og}d_, }’O

z =

Newcastle disease virus (NDV) ZFE¥ baby hamster kldney
A 2EAA] - Syneytium (FEA|) B> Axe FHOZO| 5%

 Hlolg2 ekl A hemagglutinin-neuramidaseo] ] Loj
dth HAU 38 3222 571 253 3.2 ug/mL ARl =
AA A ZAastRoey, 25 ugml XM E NDV Zg¥
HAD (%)= 393 359 Aas vehdou vlejlgs &
ﬂ—uﬂzl_o,] H]Eq] /Kg?ﬂ—}\{g_ ;QEHE] ] 0}9)\—1;} 13-]_13_; OHHX}
FEEL vlojgx o] Axete g iy} A Pk
A A Aafste] Fgtoles @S Zhe Ao AEHrh
T3k QuiR} FEE2] AMEAFS A A3 a-glucosidased]]
g FE2E9 ICxS 12.5 ugmLe]A o™, B-glucosidase, o-
mannosidase, B-mannosidase®l]l Th$t U} FEE2] I1Cs 2+
Zt 26, 36, 50 pg/mLZ YEFY B-type glycosidases H.T} a-
type glycosidasedl] that B4 Aslso] a1t} wetA

F

ICsy SEolAE Aol gehid AgEe AsiEx sro
o gehae] 55 Aslsie Zow BuEgon g ¢

ulolelz B ZH87)2he] A7) Wasihy AR,
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