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Methanol Extract of Alpinia katsumadai Hayata has Anti-viral
Activity by Inhibition of a-glucosidase
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Abstract In the present study, we investigated the effects of
methanol extracts from Alpinia katsumadai Hayata against anti-
viral potential underlying mechanism in glucosidase inhibition.
Syncytium formation in Newcastle disease virus (NDV)-infected
baby hamster kidney (BHK) cell originates from the trafficking of
viral glycoprotein into cell-surface. Methanol extracts inhibited
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not only syncytium formation, but also trafficking of glycoprotein,
hemagglutinin-neuraminidase (HN), onto cell-surface. 4. katsumadai
extracts showed the inhibitory activities (ICso 25 pg/mL) against
a~glucosidase. These results suggested that blue chanterelle extracts
inhibited the cell-surface expression of NDV-HN glycoprotein
without significantly affecting HN glycoprotein synthesis in
ND V-infected BHK cells.

Keywords o-glucosidase inhibition - antiviral activities -
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D, o, vlelE 2 7 T 2 B2 AW dosle Ao
2 4#A glucosidases:= A EW glucose trimmingS 53}
gehia 3o o] f=2)of Hojdity T8I a-glucosidase
AafAle deid =2 gRHe FAE Fsto] 3, 9L,
2 gjolgix S YeEldt(Dennis 5, 1987; Goss &,
1995; Mehta 5, 1998; van de Laar 5 2005; Lee &, 2007).
53], g7]utelelz, HIV, 7Hantelei 58 23 sl=2 v}
o]l ~EL glucosidase Aol vl W7AS Aoz It
(Courageot 5, 2000). ©]&gt o]-FZ U3}, a-glucosidase #]
A= AHE B2 A XEA Y ePloEH Rk ofy
2t 28714 At o]-§-ETtH(Courageot 5, 2000).

Nojirimycin, N-butyldeoxynojirimycin, nectricine % castanospermine
9} 7+8 g-glucosidase AsiAIE B 2o ZI/|AAS
Ao 2M QIZFASZY wlo]2]2HIV, human immunodeficiency
virus)2] EA|, MEFES B3 syncytium (F2EA) I A
A 24S YePAtH(Gruters =, 1987; Johnson &, 1989; Fischer
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%, 1995; Tsujii 5, 1996; Dettenhofer} Yu, 2001; Papandrou
%, 2002). HIV-1 envelope glycoprotein (Env)2.Z U3l
outer membrane gpl209} transmembrane gp4l subunitsS
precursor gpl602] Ao ZHE F FL]l”/}(Einfeld, 1996). T
helper cell Ao $IXg HIV F83< gp4lt gpl20->
lymphocytes SERIe] CD4 S840 Agalm, oleiat BE e
S Fotd AdistaL B7Is ARl 9g3hs oF7IAIA - syncytium
(%Li?ﬂ])g P&k (Papandréou 5, 2002; Quinn, 2008).
a-glucosidase inhibitor2% Deoxynojirimycin®} I FAAIE
< (Papandrou %, 2002) gpl60L-ZHE gp419} gpl20Lo 29
Adt AL 7AAA A3AHQ glycan processingS A3 gk
22 ZAHAERIA HIV 78419 J44E5 Waigitt. HIV 2
FE MEAA L FxA PALS Newcastle disease virus
(NDV) 7% baby hamster kidney (BHK) Al oA %= #zts]
H(Lee 5, 2011), &EA IS Ak AsiAl gy
3 HIV SAEF 238dS 93 535 deke =z 7=},
2575 A7 Zingiberaceae)dl] &3 21E2A ] E A
78k E22 A EA (antiemetic), AHA| (stomachic) 52| $HF
A2 ARESEL AUThZhu, 1998; Park &, 2005). 25T &S
2+ diarylheptanoids (Kuroyanagi &, 1983), flavonoids (Yushiro
5, 1968), monoterpenes, sesquiterpenoids (Lawrence &, 1972;

Saiki 5, 1978) ¢} stilbenes (Yang 5, 1999)52] A¥o] &4
A Ak HZole 257 FEES o839 Il “fﬂx} nlo]

22~ & (anti-influenza virus activity) (Grienke 5, 2010;
Kwon %, 2010), &ZEHo]2i2 &4 (anti-rotavirus activity)
(Kim &, 2012) o &% d57F BAES ¥ B2 A7) ©]
FoJA| AL QA ]‘C = Agolnt. wEbA, g2l o]l AlAE]
S o]gsl] 2T FZEHo| a-glucosidase A EAd7 Fhato]
‘jﬁi 2ol gk AFE FYAT

Az 2 Wy

MEF, vpolg]2 R A9} Baby hamster kidney fibroblasts
clone 21 (BHK) Al3ZF+ 37°C, humidified CO, incubator
(5% CO»95% ailellA] 10% calf serum (BD)o] X3gH¥
Eagle’s minimum essential medium (BD, USA)IA 8]}
T}, Newcastle disease virus (NDV; Miyadera strainy= =1H X
AATYU (National Institute of Health, Korea)oll4] &% &
BHK A 2EA F2et9t). 52414 vlo]# X stock &2
monolayer BHK A|X54} plaque forming units®] assayE 5
ste] AAgsigich. B Aol AMEE A|2FE2 Sigma-Aldrich
(USA) AL=HE FYste] ARSIt
AR F&. 27 AlEe dTAW RIS gepto 2 E
T3l ARE-EIIH 4_—,——? A]E 10 g& ZH2F wWgk&(100 mL)
2 AR 2477 =T F 2 Jiﬁr(40°C)3P°4 4 dz Bl
o] 2.040.5gS 5T & 4°C S 20°Ce] HAste] G4 A
el g2 AEsisltiLee 5, 2011)
a-glucosidase AN AA. 25T FFEL AlHse o
s glucos1dase°ﬂ st &4 A4 “Xﬂ—é— B}, g cosidase
9] assay= (Lee2} Lee, 2001; Lee %, 2010)2] ®WHe| we}
35199t} a-glucosidase®} TR glucosidase®] 24 T’:}H S 4
3l] 7]E=Z p-nitrophenol (PNP) glycosides (1 mM)E X313}
£ 50 mM phosphate &=8H(pH 6.7y ZA5lo] AR89t

ANEE 28 Hrlslal 37°C, 55 }iﬁ: HP—O— ThA &
NAL A7} 2 7F g4 vhe-s etk a4
u}—g— Z5E 39 volY | M NapCOZ H7lste] kg =3
T ODyss FH3t 4= WHgEHE gaAEde ALt
Itk AT 1 unite ST 2700A, 15 B9 PNP
1.0 pmote Agst=t] ARGE &4 Fo = A IS
ALk olge} 2Fe] ST

ACﬁViWcontmI_ACtiVitYSample
ActiVityconrox 100

Inhibition (%) =

Syncytium ¥4 = cytopathic &3} BHK celld] ¥4 A|xE
A Z(monolayer)> 96 well microtiter plate®l 5 multiplicity
of infection F%=2] NDVE Z:]r— A & BAE sEe] AREE
A7kste] wjgsiitt. 2 & NDV 2 AlEF0I4 syncytium
Yo R cytopathic E5(CPE) ¥ cytopathic units (CPU) &
2 Feran| st AAISHETHMuroi 5, 1993; Boo 5,
2011). 96 well microtiter plate®]] BJFE BHK A|XZF] 2u)
3|4 s=7F HA sl VSVE RN & CP 7@3"‘—5 T3
3tk CPUE AEHHEINTL dojuhs FEE & o|H<]
Hd g4 w&=2 Fair, AEZEAHE | o% Zh= 49
Ho] s F=g oJugi.

Cell growth. 96 well plates®ll BHK A|XE £33 & vl &

2 3" 25T FEES A28k 37°C, CO, incubatorolA] HH
&3HATE BHK A2 /‘é%}% 2-(4-iodophenyl)-3-(4-nitrophenyl)-5-
(2,4-disulfophenyl)-2H-tetrazolium monosodium salt (Sigma-
Aldrich Co.)Z ©]&3} colorimetric el &3] A4t}
HY¥-8A (Hemagglutination) 2 ¥7FZ}(hemadsorption). B}
olg2 JehaA NDV-hemagglutinin-neuraminidase (NDV-HN)
A3 NDV 7 M2 gallEel] -85 (hemagglutination
units, HAUYS 2745t F&sisinh. Al wwolr NDV-HN
e 382 (hemadsorption, HAD)®| Ao g ZAA s}
St Muroi 5, 1993; Lee &, 2010). 6-well plates (Falcon; BD,
USAY| 1 HAU/mL 5=2] NDVE 2mL #2] 3l ZaA1Z
3 1477k, 37°C, humidified 5% CO0,-95% air incubator®l|A]

F[

BHK *ﬂ“o] Confluent Wl%-S F3Y315t). kst wiRE A
At 3 Wz+E A A<(chilled saline)dll e 1% (viv) B &

&+ (chicken red blood) A3E
T 4°C, 3(}Er7J AN eH,

FHEA e BIAE

2mLE Z7He] wellell &5 g
7Ha 7R 50l Tl
2E AA & F, cell layers W7FE 2
A 2mI_E 33 AolFdtt. A48T AlEe= 1% YUt

1

=
f{?:.]',_ “5&—?:% swollen —_7‘— ODssog é;g 3]'0:1 ;g‘j/oko]';u\
a7 4 3F

25T F£2E89 o-Glucosidase A 4. t}2 a-
glucosidase inhibitorS-& &ulolei~ A Bz d#A o
(Goss 5, 1995; Mehta 5, 1998; Courageot 5, 2000; Dettenhofer
2} Yu, 2001; van de Laar 5, 2005). Glucosidase A3I#| 2
ey A2EE o]83le] g-glucosidaseol] thal FAIA )5S
Zh= 257 FEES Adsie] XL FEE A
S ZAR] $181e] 50% inhibition (ICse) valuesS 23RS
n:] AT AL AZ 2= o] 27 7H s A
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Fig. 1 Inhibition by Alpinia katsumadai extracts against 0.5 U/mL of
various glucosidases. Mixtures of enzyme and sample were kept at room
temperature for 1 h.

Table 1 Effect of Alpinia katsumadai extracts on syncytium formation

Concentration 30 6.3 12.5 25 50 100

(ug/mL)
Syncytium formation ++ ++ + - - -
%HAU 100 96 92 83 71 56

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 in
NDV-infected cells was determined under an optical microscope. The
degrees of syncytium formation was expressed as follows; -, none; +,
moderate; ++, severe.

&g %S Aol JERATh Fig. 1948 2ol o-
glucosidasedl] tHet F==2] ICsy 2 20 pg/mLellom, =gk
FZEEo gt a-glucosidase &4 A 9] tfE g4ofe
IC5] WAL BistE Woks A% fAteh Fds depideh
olgf3l A= ZFT FEFEO| T& FEHOZE a-glucosidase
of tigt A &do] TrketATiaL AlEHE ). Fig. 1914 YE}
W owkel o], 2T FEEL B-type glycosidases HT} -
type glycosidase®ll et A8 Aol -kt p-
glucosidase, o-mannosidase, B-mannosidaseo] w3k =% F
ZE59 ICse> 27 40, 35, 180 ugmLE LFERSITEH

BE A3=Fel| w=W(Courageot 5, 2000; Dettenhofer
9} Yu, 2001; van de Laar 5, 2005), a-glucosidase®l] ©fj3t
A &4e Jehlle 22 AEolA npelzs wiEEe]
glycosylation®} 2 Bed FAAH S JAlsle Joem B
2E AT} webA, Fig. 13 29] a-glucosidase &A] &S H
ol 2T FEE°| AElA HlolHX gehuHe] 9t
A 9 AEgHore] Ry 55 olsfshketl 183 AR
2 o]gd & s Aol 7dhert.
T 5380 9% vpojE& FauEe] AU L@ A
AN e MEFFANN 277 FEE] Futelzs A
35 ZAFeP] fl5te], NDV 49E BHK Al oA &
£ vlolgz FHENDV-HN)e] A 2 AEawos
] 58 golrit)
25T FF=el d2A 94e AAATYIE MIC (Minimum

%t Pl

ot o
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Fig. 2 Blockade of the cell surface expression of NDV-HN glycoprotein
by Alpinia katsumadai extracts with no significant effects on its
synthesis. Results are expressed as a % of the control.

inhibitory concentration) %< 25 pg/mLZ UERSTHTable 1).
oy, FEAoR 3t FAo] A== MIC #2125
pug/mLZ YERITH 3 NDV 29 BHK AM2zodxe]
A P HIV 2329 FABE ] wliol| (Papandrou &, 2002;
Quinn, 2008; Lee 5, 2011), 2F7 FZE)| 23} a-glucosidase
G4 A= virus TH AEFAAL] glycan BA FFS oA
stEE A FAS At & F Sl

T FFedd 9T vlelys dehEe] MEgHoR 9
2 A= AEdellr] ulol gehmEe] Ay AR A
ol <Jsfl dojd 7FsAde] Jorz FEE o gz
A Aslse AESINLE NDV-H BHK AlZoA vlo]g
2 g d NDVNHE| 5 AdA Fe AlE &8 E(cell
lysate)ellAl AA HAU 4= Aeslsitls A77F Ba=g)
tHMuroi 5, 1993; Lee 5, 2010). NDV ¥ Al Zajfi L
Z51 sste] g 28 (chicken red blood cellsyS #7}1gk

% 83)E5o)x hemagglutination 48 A3t HAUE %
T 3280 Tt 259 32 pg/mL AleldMe dXsA 7+
Adhke AgS UepiAlE &A1 RHFig. 2, white bar), NDV
TEE Aol & AP AEE ksl @ F2HHAD %)
ArE =438 43, 25 pgmL Fx(Fig. 2, black bar)ollA] 3
Hegh e A4AE UEiSIth =, NDV ZEE Al
sl 25+ FEE A A3, FE2F 2Sugml 52

A gt WE oA nlojex FrhmEe] Ay A A
=R Z O} (Fig. 2, white bar), FEEE] MEFHO Z 9
o7} AsElo] F-g2ke =X eFdt(Fig. 2, black bar). 2
HEE 257 FEES NDV 9% BHK AlZlA Blo]z~
Fehidel EujnAg Ao Fufolas ZE-S dh=
oz FEH.

Z5FT FEEC] gntolg 4L Rotavirus (Kim 5, 2010)
9} Influenza Hlo]2122(Kwon %, 2010) ZFFE <17k HEE A
3ol hemagglutination #1352 Hole ZASZ Ho} ujo]
212 GAo] e ZoE wxEgoy Aot 2872 o
g Bae gilh ey, flollA AA G Aot o] 2
FEE2 Ao dE nloles gehiie] MEiEHO 29
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T,E'-H];L]-X S Ao en vlo|H A Z24E& AAS= 3lo]z]  Gruters RA, Neefjes JJ, Tersmette M, de Goede RE, Tulp A, Huisman HG et
2 2ge @ Aolgls AR selEuz . Ao 2 :al. (1?87) Inte.rfefe{lce with I'{IV'lnduced S}./ncytlum formation and viral
]_ A7 We s infectivity by inhibitors of trimming glucosidase. Nature 330, 74-7.

7 ] AT =001 Kim HH, Kwon HJ, Ryu YB, Chang JS, Cho KO, Hosmillo MD et al. (2012)
Antiviral activity of Alpinia katsumadai extracts against rotaviruses. Res

x =2 Vet Sci 92, 320-3.
Kuroyanagi M, Noro T, and Fukushima S (1983) Studies on the constituents
. of the seeds of Alpinia katsumadai Hayata. Chem Pharm Bull 31, 1544—

a-glucosidase 248 Adlele 257 vee =259 ghlo] 50.

#H2 B4S A7 Newcastle dlsease virus (NDV) 74
¥ baby hamster kidney (BHK) A|3Zo|A] Syncytium (3-3Z4])
e AxEe mHoRo FiE ulo]yx Yohuwzy
hemagglutinin-neuramidase (HN)ol 2J8] dojdt} %57 F&
E(ICsy 25 pg/mL) AE)E A Fol|A nlo]z|2 grhuge] =4
7 A F2A Pl A EAT T3 ICs, FEolM e AlE
ol gehed e AsElx] ghon] gohide] s3s
Aok Aew FEdrt.
Keywords =7+ HWEE FEE - grfolelx 84 -o-
glucosidase E/3A]3l]
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