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Inhibitory Effect of Herbal Medicines on Rotavirus Infection

Mi-Jeong Song and Dong-Hyun Kim*
College of Pharmacy, Kyung Hee University, Seoul 130-701, Korea

Abstract - Sporadic diarrhea occurring predominantly in infants and young chil-
dren is a significant illness of worldwide importance. Rotaviruses are the etiologic
agents for 47% of the cases of infantile diarrhea in Seoul, Korea. This research
was undertaken to investigate the inhibitory effect of traditional herbal medicines
on rotatvirus infection. Among tested 50 kinds of herbal medicines, Coptidis Rhizo-
ma was best on inhibitory activity of rotavirus infection, followed by Astragali Ra-
dix and Anthrisci Radix. The active component of Coptidis Rhizoma was berberine.
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MIZSt HIO|BA -2 A golA A& cell line
£ Macaccus’ Rhesus monkey kidney cell
(MA-104) = FHRAATY
¥, virus® human rotavirus® wild type¢!
Wa virus= 9& =@ A A+ (B %
Rt s BH AT o A B wkeket

Al%f - Dulbecco’s modified eagle’s medi-
um(DMEM)-& Sigma Co.(U.S.A)9A T3t
%31, antibiotics-antimycotics® Gibco Co.
(U.S.A)9A, fetal bovine serum(FBS)<
Biofluids Inc.(U.S.A)el4 T4t So-
dium bhicarbonatew 1ENHEZETIE(BR) (Japan)
A, trypsin-EDTA(X10)¢} trypsin(1:250)&
Gibco Co. (US.A)NA T3, phosphate
buffered saline(PBS)+ Sigma Co.(U.S.A.)¢l
Al FEEET &, 1A 38 5o, WiE,
25k, AvAt, Wz 5o 50971R] ] Aok ZHFAl
Ao A 9ok 2 FEoz Al o3 U= A
< T4

MA-104 cell2| I -MA-104 cellZ 10%<]
FBSE #7}skal antibiotics-antimycotics 1% 9}
sodium bicarbonate 3.5 g/LE 32743 DMEM=
ARg-3ted CO, incubatorell X 37°C, 5% CO, gas
2 ¥3td 24w skt

Wa virus®e] HZ=*'" -Tissue culture(T.C.)
flask (25 cm® 71%)°l MA-104 cell®] A7} 1-
2x10° cells/flask’} A== BFF Hdl 37T,
5% COZZANA 1A3F B2t cell S F-2AA AT A&
SHE dollz FBS7F 28R @& washing

oznE 2o ugto
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vjx1¢1 DMEM ®jAl2 AH g Hell, Wa virus¥
400 plol trypsin 5 pg/mlg E3Hg DMEM HijA|
(infection ¥iA]) 20 u1E 7F&ta 37CelA 30%<t
= elste] wlg] E43A17]l Wa virus 400 ple 7+
sl cell EA A HE TS 37CAA 1AL
ot A o] B Folle A5dE 2ol
Wi infection mediag 7Fste] 37T, 5% CO.=
AoA wGA AT, 5Y Fol cpelcytopathic ef-
fect) & T2, Felsta WA We $ol w=
A FHole I & 33 wHESto celld] MEHS ¢
As] Axga 4T, 500 rpmol A 2083 DA E2
itk Virusdel Aedwts Hal YERAsd
o} Ae- ol Wa virusde 971 F3 ko] AHe-
stk kel 42 WA MA-104 cell 0.25%
trypsin-EDTAZ A2} se] wlojxl th& new me-
diaZ 7}sha o] A-E 1200 rpmollA 5EE LA
23l & AEd e waln fis vE9 5x10°
cells/ml7} ¥ == infection media® mlFg %
29t} Wa virus stock solution Z%€ 107
A 10744 B4 AE Hex & 7R B 8719
wellell 100 p1¥ 230, A7]o cell& 5% &5
8l1 CO, incubatorelA 37C, 5% CO, gas® X
shel 2ol 7L mj STk wdE QR
o2 7 welld Jebd cped #aEsted TCIDy
(50% Tissue-culture infectious dose)/ml&
Falil o7l A 0.698 Fsld pfulplaque
forming unit)/ml& 74 th 22 A AHE-g
ylo]&] 29| TCIDs(50% Tissue-culture infect-
ious dose)/ml®} pfu(plaque forming unit)/
mlE 747} 1.27x10° TCIDsy/ml, 8.8 10° pfu/ml
o] tH(Table I).
Wa virus ZFEAMSe] ZHM - Yok A|8 100 -
< & 500 ml¥ 2 33} W& —7%%6‘}@ ghRsheA
EEES At o] &
ml2 5o JIbErIEdE 5?5&‘:}
welld 50 nig #3ta of7]o] MA-104 cell#
Wa virus 34 8-& 713t i vl 4T cped HE3I
o A& (%) FANZ F well Fell il
AAEx] ke well 2 Y2 AT
geo22E Wa virus ZIERISES 22| -
g 500 goll oF 4u1e] & 2 literE ¥ 87
A 23] HHEsle] 8A1ZF Eot &3] o, BE53)
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Table L. Measurement of Wa virus titer by EPD

method
Diluti Infected  Uninfected % of
ilutions . . a
wells wells infection
10" 8(32)° 0( 0) 100.0
107 8(24) (@) 100.0
10° 8(16) 0( 0) 100.0
10™ 5(8) 3(3) 72.1
10° 2(3) 6( 9 25.0
10°° 1D 7(16) 59
107 0(0) 8(24) 0.0
107 0(0) 8(32) 0.0
“calculated by accumulation number.
" accumulation number.
ATH56 g). 917]) ethylacetateS go] ¥-3 5k

FTEIIAG (11 g). o1 2g5
mesh, Merck)2

AN e AR 5EE

= o"‘T_"E

silica gel(70~230
Z% (2.5%30 cm)oll A% 9
loading 31t}
4= chloroform:methanol(4:1{v/v))< A}&

o] el
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stlan, 5709l BRtEE Eesisltt. 19 e
tlo]d HejstAl estrh. Sl Eej et bl shat
52 TLCIA 9 RiAI= 0.9(compound 1, 15 mg),
0.56(compound 2, 24 mg), 0.475(compound
3. 10 mg), 0.47(compound 4, 50 mg), 0.25(com-
pound 5, 20 mg)tt. MA-104 cell# Wa virus
)M d S 7hek wellell 2F #819] HF 5=7} 0.001,
0.01 mg/mle] S|=% 7letd MiET cped #F
skeitt.
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P =

Wa virus Zt¢i0ll CHSH Moo Hak- ghio A g
gl AbgEE Aok tidl 3 Wa virus 29I H4E
=33 A3 g 3] AF A9s} 28.6% HF
Go Ad S By, Wi, Ax A AdE &
3 mlold A 7] AAEHE vrehdtH(Table 1)
g 28 ks A9 it flsdnt. o|Egk &
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Table 1L Inhibitory effect of herbal medicines on Wa virus infection

Herbal medicines

Inhibition (%)

Achyranthis Radix

Lycii Fructus

Angelicae Tenuissimae Radix

Moutan Cortex Radicis

Liriopsis Tuber
Caryophilli Flos
Cassiae Semen

Angelicae Dahuriae Radix

Cinnamomi Ramulus

Menthae Herba
Galla Rhois

Scutellariae Radix

Artemisiae Capilaris Flos

Cimicifugae Rhizoma
Lithospermi Radix
Phellodendri Cortex

Bupleuri Radix

Coptidis Rhizoma

Ginseng Radix
Perillae Herba

Schizandrae Fructus

Astragali Radix

Ephedrae Herba

Puerariae Radix

Forsythiae Fructus
Saussureae Radix

28.6

143

57.2

14.3
14.3

Herbal medicines Inhibition (%)
Aurantii Nobilis Pericarpium 28.6
Atractylodis Rhizoma Alba 28.6
Aurantii Fructus 1.4
Rhei Rhizoma -
Glycyrrhizae Radix 57.2
Cyperi Rhizoma 143
Anthrisci Radix 71.4
Paeoniae Radix -
Hoelen 14.3
Angelicae Koreanae Radix 28.6
Amomi Semen -
Cnidii Rhizoma 57.2
Zingiberis Rhizoma(37) 14.3
Fritillariae Bulbus 28.6
Garendniae Fructus 43.3
Atractylodis Rhizoma 20.0
Zingiberis Rhizoma(z17) 40.0
Hordei Fructus Germinatus 20.0
Pinelliae Tuber 40.0
Armeniacae Semen 28.6
Ponciri Fructus 60.0
Chrysanthemi Flos 14.3
Araliae Radix 429
Angelicae Gigantis Radix 14.3
Lonicerae Flos 28.6

Platycodi Radix -

“not inhibited
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Table IIL [nhibitory effect of compounds isolated
from Coptidis Rhizoma on Wa virus infection

Inhibition (%)

Compound
0.001° 0.01
4 57.1 714
5 57.1 71.4
Berberine 57.1 71.4

*final concentration (mg/ml).

22 Simian virus?! SV11 rotavirus ©]-83t 7%
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=9 Wa virus ZHAASE - ahdollA 3
o] 24| 2 AMEE = AGFoA ol ¢
Wa virus 248 JdAEHRE Veploh. A, ]
FrozRe AAAALE B E A=At &
#Hol B FZHEE EtOAcE FE3}9 silica gel
column chromatography® &g 27, com-
pound 4% 57} 0.01 mg/mlelA 71.4%9 ZE<
AEAE B ow 199 SHEL B3 A9 8l

o] AFEEF &I/ ¢ compound

49 tiEt] 717182 (FAB Mass, “C-NMR, 'H-
NMR)& E3lo] 725 £43 A7 berberine?!
Aoz WAt ZHE e Wa virusoll B 1<
AA e B —E': ] o] berberined] 7191E A
oz A7 e, =3 ol itk TLCAA Rfgke] ¥

€ compound 59 F¥EE el 2-9]
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