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The Mechanism of the Inhibitive
Replication and Inducible
Immunization of San-Ou-Say-Sin-To
and its Related Ingredients in Influenza
A Virus and RSV in vitro
(Final Report)

Chun-Ching Lin
Kaohsiung Medical University

ABSTRACT

The incidence of antiviral is increasing worldwidad it is the single most
common cause of deaths in both developed and dewgla@ountries. World Health
Organization (WHO) point out in 2001, RSV will cau48,000-75,000 impatients'
infection, and will cause 1900 people's death eyer. According to the data from
CDC, the older number of the infected is the quplrwf infant and pre-school
children's number of the infected about 2.4 to #ioni people will be infected every
year. RSV is appointed as the goal treated and/isigianainly.Our laboratory focuses
on the integration of traditional Chinese tradiagbmedicines (CTM) with molecular
biology to further study the active mechanism tlagiti-viral activity. This allows a
better appreciation of CTM in the modern era arsb @& better understanding of its
underlying potential for therapy, thus increasitsgaicceptance in Western medicine.

Cell proliferation inhibition, antiviral assay, dir replication, viral syncytium,
viral attachement and viral penetration were adsayXTT. Besides, viral fusion
protein was detected by immunofluorence.

Our study reports here for the first time the araiveffect of SOSST in two
upper respiratory tract virus, respiratory syndytimus and influenza A virus. The
results indicated that SOSST and associated crudiace or pure compound
successfully inhibited RSV and influenza A virusfection in Hep2 (laryngeal
carcinoma cells) and MDCK (Monkey kidney epithel@@ll) without significantly
affecting cell viability and growth. However, thdfexzt of RSV was batter than
influenza A virus. Interestingly, our initial ressilfrom the time-of-addition studies
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indicated that RO (M) could inhibit RSV infectionhether added at times of
pre-infection (-1 to -4 h), infection (O h), or pasfection (1 to 4 h). However, emodin
inhibited RSV infection was pre- batter than botil @ost-infection. We showed that
RO (M) and emodin could inhibit the RSV attachmeenetration and syncytium
formation to target cells. In addition, subsequstidies revealed that RO (M) and
emodin could also impede RSV post-infection stagesinhibiting viral proteins
fusion protein expression.

Together, these results suggested that SOSST pessanstiviral activities that
can interfere with RSV infection at multiple levelacluding directly averting viral
attachment and penetration (preventive effect), gmibiting viral protein (fusion
protein) (therapeutic effect). The antiviral medsams observed along with its low
cytotoxicity level and high selectivity at effeativconcentrations, suggest that the use
of SOSST as direct or supportive treatment for R8&ction merits to be developed.

Next, we focus on the mechanism of the inhibitieplication and inducible
immunization ofSan-Ou-Say-Sn-To and its related ingredients in influenza A viras
vitro. Our study reports here for the first time the ardiveffect of SOSST in upper
respiratory tract virus influenza A virus. The régsuindicated that SOSST and
associated crude extract or pure compound sucdigssthibited influenza A virus
infection in MDCK (Monkey kidney epithelial celliithout significantly affecting cell
viability and growth. Interestingly, our initial salts from the time-of-addition studies
indicated that SOSST, CC (M) and coptisine couldhit IFA infection whether added
at times of infection (0O h), or post-infection (@ 4 h). Base on the result, we
hypothesize that SOSST, CC (M) and coptisine maghéited viral inactivation,
viral attachment, penetration or immune responsitre data showed that SOSST, CC
(M) and coptisin could not inhibit the IFA inactivan, penetration and immune
reaction. However, SOSST, CC (M) and coptisine @¢authibit the IFA to target cells.

Together, these results suggested that SOSST pessantiviral activities that
can interfere with IFA infection, including diregtlaverting viral attachment
(preventive effect). The antiviral mechanisms obsdralong with its low cytotoxicity
level and high selectivity at effective concentratisuggest that the use of SOSST as
direct or supportive treatment for IFA infection m®to be developed.

Keywords:San-Ou-Say-Sn-To, attachement, penetration
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RiE 7o TR 2 Fup & 5 LRl
(2)p# T2
T -‘[ﬁi 11 TCIDso (50% tissue culture infective doseMDCK
fr Hep2iw e 4v » 5 ml PBSH#5 4 i & Fiedi-id o 4e » 5-6f i
1% trypsin?c » 32 % 4§ 3-5 4 45 1é 't F cnfm e Wi > £ 4 x 2-5 ml
PBS: Jc & g » 15mlz g~ ¢ » 54 220 g (1000 rpnd.< 5 min
&0 EH-F R ke de » Sml 7 2%FCSi DMEM R T %
W A3 0 B 10l 3 e it B e dice 4 § 5 296FCS
¢ DMEM 2 % MDCK 4r Hep2im % # 3 1.0x10 cells/ml> ;& & 15
3 {8 & 344~ 100l ehimPe % 3 96 st p > 3 37C 5% CO,
BAHRA- AL Bpd R R (10*'~1071%) 5 » &
ik & s # R B0 100 4o F) 9634 4 e - Gt 0 F - AR
ER Fw £47 0 3 37C ~5% CO, iﬁ%%aiﬁ A HFRERW
R R RA 2w ¥R % (CPE) 2 %1 > £ 53X 8355
3 CPEpR ~ 1t - 4 CPEE:_%-%% A m”e}fﬁ@ w2 HAR AT
55;,‘,9_;;5 TR At E 2 3V E 4+ Reed and Muengi i
»|iE(proportionate distance, PDPD=( >50%@f‘ & -500¢ 7+
- -f,«)/(>50%7-«‘ F-<50% 7= F)o £ 12 log E:E & f 1) TCIDsg »
1 & i> TCIDso> # 77 F 5090 /mie 4 4@ A 4 ‘m’??‘fﬁ’a%ﬁ?‘fﬁﬁi Jk
}§°ZI‘£H°£§3}?5—%~%§$Q*7' TCIDsp & #:E * ¢ 33 G\'ﬂ%m}ﬁﬁ-&:}@m
i-‘/ﬁi e Ba -/ﬁ%ffzﬁ B2 e R AT o ODyrrx
kg > 50902 B[46] & it 7 i 4 EARRREREE AT A kR

v

= > RSV * 100 TCIDy °
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(= )ime 3 4 g (£ A 47
XTT(sodium3’-[1-(phenylamino-carbonyl)-3,4-tetrarwh]-bis(4
-methoxy-6-nitro) benzene sulfonic acid hydrate} ip| €k 312 & 1|
ot ok AR b o 2 f% % (dehydrogenase) ¥ oE-w 45
(tetrazolium saltg i = s &2 2 - ki3t~ @t s od §Fheh
Formazanz. i % - & aJ® fwbe -2 f8> 96Well p & 75 - Well
B4 L 10x10 B wre > 312 & 18 % 24 PRI £ 3T~ 3Ters &
e 0ul 4~ 2 RER ehER 10ule frid ¥ 2. R ER 5 1000,
500 2 250pg/mle #+3% %P Y A8 AGR {8 > B4e » 50pl e XTT
labeling mixture & B well B - 2c % > 37C ¥ 5% CQ “42 % 4
mNiE 43 6 Mk E 492nm 2 690nmip] E sk & 5 4 (optical
density, O.D.j $48 Z 4= #75¢ Fr ] 50% (IGo) i mPe 2 £ 2 kR o
(I )i+ F i
% %3 & MDCK {r Hep2 % #x 1.0x10 cells/ml- 12 80
uiwell 4 > 963t 452 &34 P 2 F - X FhwregF > 2R{s 4 > 10u
100 TCIDyo 2 r# 3e s £ &P 16 > B30 37C 7 5% CQ 33 & 44
REAE 2P Ao 10 FABEFS O S 125
pg/mi ~ 250 ug/ml ~ 500ug/mi g« 125ug/ml ~ 250 ug/ml ~ 370 pug/ml
= 7}%1 FERGELAL FXPF5 > 273 FER 2 % &5(0.1~2Qg/ml)
5§ % > Ribavirin 2 & F= =t k& 1% DMSO#® i R # # 2 wre
HRe FRBERIIT=Z £4F o 2 %3 37C 7 5% CQ H32 % $
p= Xt 0 XTT ‘mPz 3 4 kit z?in‘ 963t 4 & 3L 7 & 4 » 50ul
XTT &% & 37TCER P> % 35 | B xt:’f |+ ELISA reader
(Multiskan EX, Labsystems$) =_a « 492nm§r 690nmex sk g > £
5 11(ODygrODggo) it 11 T 7Y 2> 3¢ k2t & :}»’rv—;pj.‘)?a-% A
##1% = {[(ODr)y —(ODc)v] /[(ODc)o—(ODc)v] } *100%
(ODT)v LG HFIR A B r LBERPBREF DT R LE
(ODc)y % 71 ¥ F o & % & R ek id
(ODc)p = ¥ 4r i = =<7k & 1% DMSO?*: & R —’L}‘%—Vr 2_ tm e
R Es kB EE2Prglp A R ERE AT RRRRER R
2k 5006 e 4 X A g RIS TR 4 FIRR T ECs E[46] -
(= )Frdlp 4 F 7 H £ »cis(Dose response)
i & 7 M ehipl T3 72 % MDCK fr Hep2 m¥e 33 i 1
1x1C cells/ml 1 4c » 963445 ¥ » & 3t 4c » 80pl» 12 % 24 ] p¥ 14
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A BREEFTR S -FEIFF  pa E &y 5o
BEaRAdpmEH o A8 &2 pie» & E 12,5 25~ 37.5ug/ml 2
#_12.5~25-50pg/ml & 7 e )k & eh% 4 & % 5-(0.1~20pg/ml) » 33
%> 37C 7 5% CQ R & AR = R (8o XTT ‘e 3 4 IR
Se o0 XTT 328 o= -] BRI J1* ELISA readerp it £ 4924- 690nm
2 3k g ¥ (OD492-0D690).E (6B Elm A At
wFrdlp S R OH R
(= )p# 2 #F % % (Viral inactivation assay)
Jﬁa* Bt % LM EE F 5 virucidal 2 F_fwre b T
7 :tzk:;ﬁqi P ez stk o giq-]l-‘[ﬁ—a- e stock ¥ &4 4 37CiF* 2
) PE S RO e 3 :15—)}3\‘3% BELHGR LR me R E P o
48 -] pFis £ 11 plaque assafL 7+ | H 0
(~)Frdlm = %% (Viral attachment assay)
AF B I A% I3 De Logu® A [47,48] 14y if e 2 o ff 17 -
B iAo H A3 B e e d 1.0x10 5 MDCK {= Hep2 cells/mb
der 24342 EP R A - X FeeE o BE B %A 4CH 1
R RS R R R R T R A R SR
% %A1 5 125pg/ml > 250 pg/ml ~ 500ug/m = #8.3 fe k & iRlE i
42X P32 100 TCIDoe RSV 12 DMSO i i ‘mPe ¥t e ke > 2.
(82l A 4CH3 - Ris R g s ¥+ PBSiv &
2 FRF LS -3 4er 100Qu s £k 0 2 596C0;  37C
s % R % 7200 PGS 0 XTT Gmve 3 4 p2ki2 40~ XTT 4]
x| FE54]% ELISA readerip](ODygrODggg) v 3k & » 34 ¥
Frd] :[]‘;55%, m“p’ AT
F#r41% = {[(ODr)y —(ODc)v] /[(OD¢)p— (ODc)v] } *100%
(4 )4 -‘Iﬁ—* 7 7% (Viral penetration assay)
5 B F Ak 35 Barnad® + 12 2 Cheng#® * [26,48]74 it
5 0 ff iF- B igAR o F A e dicd 1.0x10 5 MDCK e
Hep2 cells/mb 4 » 243t 452 B3v P 2 % - X Fwmerg® > %24
¥ {&40(:‘3:] 1]/ 2% o 2 3‘3‘&%%‘11 ‘:/'*Jfg‘ Bfi%-%i“* -3¢ e
Bl4e » 100 TCIDe RSV 2. 14 te3c s 4CH 3] P« Ris as
—dtd s Eer R AR R RS 125 ug/ml > 250 ug/ml
500ug/m = #& 7% Ik B plEnd 5 B4 > 0 DMSO s mbe 4
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PRl 3 5%CO,» 37TCeg % fa32 & 3/ FF{e » 4r » 0.5ml pH=3
PBSi®* 14482 {64 4r » pH=77PBS% ¥ {r pH=3:5PBS
Ari PBSz {8 » & B AE — 34 e 100Qul e %% 0 B 596
CO,» STCHﬂiﬁ%%aii% 72 1 pEts > 0 XTT fmPe 3 4 PIEE 4r »
XTT @3 > »vw | pF{S 4% ELISA readerip](ODsorODgg) & #% &
(RN -l NE ) '}}%-‘i‘ SR b D B R e o
(S )Frdlpm 4 e & 5% (syncytium)s 47
H 4 wre el 1.0x10 ¢ MDCK - Hep2 cells/mb 12 80
uwiwell 4e » 963 432 &34 ¢ 2 &% - X FlmPe ¥ > 281840 > 10l
100TCIDy 2- '}‘%i MREREHENCENITCEZ5%CQ g ap B
%21 o 10pl ¥ 47350 & F- Sk & DMSO 48 5 125
pg/ml ~ 250 pg/ml ~ 500ug/m = f& 7% ek & 12 X BP0 & F -
=ik 2 DMSO fa s mPe ¥R e > 32 %3 37C 7 5% CQ w4 & f4
n 40 /J~ Eﬁi o BB BB T Jp Rk T e £ IR % [49] -
- )&% 42 (Immunofluorence)
-1 %#/@:@m...mﬂa%ﬂz » B~ 4x10 B ime > 11 PBS ifik
- 2o S frte r 1000pl 0% $HEWE K FlLmie o RIS BT 4CT
304 4o Fmre H T2 o g d “,fj Gt 4 ~ 7 0.5% Triton
2. PBS* 37C T it* 1/ pF > £ 4 » 3 100 pg/ml fusion protein
(1:100)- PBS*: 4°C ™ #c ¥ overnight /2 PBS;i%£— = » 4 » 100yl
FITC » r2 3 sk B et A 47 o
(£ = )% 4 %t INF-o ~ B MRNA & 14 3% 5%
Yo B 1L E e IR (S 2 fmie o I 4 3 total mMRNA- - mRNA
Wk fEer S CDNA £ 2 PCRen™ V3% o Bfs M M A N4
o XU FTHMIE bandh R R T LE 5T -

(.J_
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%8R

~ Nz F e FE e ER T e (MDCK) fr 4 % v g g e R

(Hep2). # # 4r %

Py BASRAFETP UGS FEEAMIA TS Fi s 4 F
2k B 8L F o U2 A2 AR A > LAl R
T FrFR T o (MDCK)fr A #7v62F i o e $h(Hep2)e B & B M L § ‘w
P 3 4 rdlonk o fedh $ B CCsp % % 3¢ 400 pg/ml ek & $im e 32 F
Airdl e BB 4 Eock > B R4 F UMM d Btk L PN
CCs0 130.5pug/ml; ¥4 Hep2im*e 21 CGso % + *> 450pg/ml ik & $ lw #e
2 AR SR P s Eonk > B0 R G F @B oo SOtk b
P &g CCoo 170.5pg/ml > @ < 5 2 w fi4p B = & R]12 Rheinghd (25 5 & ¥
(- ~%= ~%&=2)o

3OS ERE T A 30§ @ ehd B fraction® - H ¢ R 4 fraction 1-9% w
0 2§ P BEend B0 |Cso ¥ 0 30pug/ml > % # 12 fraction 2~ 3 ehim e £ #

* B LHF ICso & 20pgimle @ i ~ x f 2w fBAp B A 4 R] 2 emodin
ﬁﬁf 8 5 B F 10.9pgiml> & § w2 v fi4p M % A P12 coptisinesid 424
SR F 209ug/mi(k e ~ 237 ~ & 2)o
UL LT K A BRS¢ WL 100 ot B R 7RI o 1 e
3% e RN o
FRsHEE AApH 2 LA 3R s+ (Influenza A virug) #1437

e
ZRECHEEZEPH S AR T g SR 2" Bk B E 8
2B NEAFEFiH2 AFPH LA i];”x N ‘}ﬁai (Influenza A virus
FHEREREFFIR 2R HCEBR S Lﬁﬁ%ﬁﬁﬁkﬁﬁ#ﬁ
kg b ¥ A F0 R ‘}?54% L ﬂizﬂ-%m}f;‘s% e I“ﬁ‘ ' 2 EREpESIE Y < T
N A L /gﬁ%%‘“” oo d *iiﬁ%ﬁiﬂim/ﬁ* L
B g o e - b A ZAp B fractione BRI ATA B F i ehq B
fraction® » H ¢ 5 fraction 5-7% 3 £ A A/ ‘)ﬁa% eLE N [OF T S
10 ug/ml> £ # rz fraction 6% :%ﬁxﬁ B 35ICs %5 3.6pg/mb# Sl % 7.8
(%)

0B = 4 ¢ R0 A e berberin 2 coptisinesufs & 2k & 5 P AR 1Cs
125 2 1.5ug/ml- + 5 |12 crysophanol & § #ip# 1% # ICs & 72.6
ug/ml> 2 Sle #+x3 1+ (27 ~%&2)-
Sz a A E 2 AR S s g & op A+ (respiratory syncytial
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virus) i iES

ZFRAEEEAM AL E L TR A F 2Bk 8
AES RS F 2 4 RPN S S PR '}?3* (respiratory syncytial
Virus) FHEFREEFR > R IACEBRY R EKNERPPE <3
frd kPP Repd B Lepd Bl 2 RSl EY
AP B X usx g R EE 0 SIES 48 (2 2) 0 BRI IRA Y
% Ribavirine d % < 5 g4 - $Fed g f £ :/ﬁi e S B e E o 4T
MERT RO HRE- HRBEASIBERS Y TF G B E
chrysophanol emodin~ sennoside A% rhein- j¥ % = ¢ ¥+ > emodin4_

¢ A R AR AP FrRlE A E 0 T SIE R (e 'L?fé &
FinBe® 20 0h 0 X 1R B 3N iR £ 4 Ribavirun (& =) 0 #r07 diip] emoding 3%
R RS TP RS A Y DA & oo e o Y ART K
PR B - B 2 hF B RE AP iR o
P *%ﬁ%«#ﬂf'%m‘“}»lﬂﬁﬂb i PR TR

el ff%-pé;%t‘ AR RS RS T A4S 2P R
PFRAZR LS 28 4 PPF2Z F4er 2 RERGDX R BRI > 035 D drd]

Fid R ATy RS Bl BRI S AP SR & 3 it
- l_‘}rg)4,g|l*ff'P‘F-EE;b}"g\: _1114551-}3)?‘5_*)’7[\:4,';4“ ~E B e}; pagg?m;}»pﬁ," RSV}:&
Ak 0 HF R A S L enrd| F I 5 one-way ANOVARLA 17
SchefftestnE st 2> L F B F 4L g (P<0.05-
I~ = 3 % (Emodin)rres i3 i f & :}P‘ai P R ST R iRk
SRR B B B R N N - s RN R
ﬂv}»iﬁ)ﬁwfﬁﬁg UE%PéEéEF‘ FROVEFHBRIRITELG P &FIF’* ’
SRR Rl R N L3 AR SR Tl Ap 22 RER F R
B o LLF%FE’&'&X@%?‘%“‘ ’ 1’“‘& Fhpa g AT 4 20 JFE PEF‘**"}»E)
A2 R LS 2N 4 ) FZF4er 2 BERESLF E > 0 e ;ﬁ%;@ﬂi
mﬁ?%ﬁ%oﬂ'%%%ﬁ*%%ﬁ@&ﬁﬁb%*mmﬁﬁ’P@4
aw}r}bﬂi‘ APFEmE R A PP~ T R PR RSV R F%
0873 pAZe e F IR 5 one-way ANOVA LA 17 > Scheff
testia® st ¥ > L BFHDLE (P<0.0H- St 2 %3p > ~F 3k
g{%i@ﬁ%mﬁﬁ* EAF - FRHEREEREA P PFHlESr
VR B I N iﬁg;}é#)@’f&iﬁ/ﬁf;}}%* HEm ’?é’f‘:é.‘-é‘.’ﬁ B o #71Y
BT ORME- TR T 45 o
TR 4 2% R Al f g o A 0 (attachmen) TE Y SR

B 3R
R &
)
X

- R4

NS

halll ‘g;

s AL
=R

L LR i i SR R LR R T s R
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ARG FIt - HFETIRS BE o Adrdlpd 2 qiTr I RY 0 < F
B OARe S F R R 4 (12.5-25-37.5ug/ml) &2 < § E S F R A 4 (1o
2~ 4ug/ml) s Fr4] RSV,)P%* PR K (F H ‘Fﬁi@@ 50%drd] % > @ P drd| &
frk R L (p<0.05 BIFEES 2 B HEES 2 B 345 Student’s t-test
TR REFHEFESLE (P<0.09 (R= ) &x+ 3 7 ffe s
Fogr L F ARl T s chiE Y o R R R E & i
FEPFEAF Rrdlr g e mS 78 (penetration iF* 5%
g 5
B ARSI AR R RS R R A EE S P IR
AR Z q—]mg— FHAE AR A B b dlm A ST AR o 2§
PR S F R RN 4 (12525-37.00/mD)E < F FEFEE R A (L
2~ 4ug/ml) s Fr4] RSV,}}%* VR VT H ?Ki&@ A0%chidrd | X > @ B e
fek R Bt (p<0.05 PlEES 2 B EHRER 2 T34 Student’s t-test
fesegr et A3 HFEOLRE (P<009 (Bl ) 7+ 5 7 ffe s
P F AFedlRE TS e enitr o @ LR 4 ribavirin 1
Y e
ANAFEEHBRIFEFRIAERERE A R T ER
dRAE BB LS F AL A RSV B S0 ® v RaEiARd B
fo Flgt o FE o R 4] RSV Eiwte g & F 0 T 2 BB R BT
Feng s d vars A g (25~ 37.509/ml) & < 5 % (2~ 4pg/ml) 8
%3 ¥4l RSV %‘m’?aﬁﬁ@ FRs 2 F R TR e drdlimie e R G » in
ZZH A (BT ~»)e
FERFEAFRIAERERE HE RS B (T B
ujw“ R FIR o AR ERFE AR AR ERE RS R
SN bh’ﬁﬁbnz’? » ATl T KR Féﬁbﬁyfé%i%{@%'ﬁaiﬁﬁ@}flﬁ
FRPERE -G REEFER A ARPFE R FHHES ORE Y L
PR TR (Bl ) A RER VEP ARABMNIE SR FLTUT
EEAS TP RN RIS N - P s I I VR
SRR HRN SR AN 2 R e Ird A QAR A AR
Fd R 4w
AT HFRY TR A IBRFET ARSI E2 AR
Tirprd) A LR R F E o Ar 1% RT-PCRIZ IR Z § /8w i Mo 4
SRR FERETHES RNAL G PREL - A R 580
SRACFERRSE S BRSNS 2 R RS ORNAL G PR ] T
(B- ) RS BAR RIS R BN T RN
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F2 F ks A AR A L PRI GRS =
B2 ATV A G AT e g ad 2 F ke Mo 5 R dae T A AU
tdp e 22— o
TocZRACERP ST AR S A S G T I A SRR R N E
FopmE R 2 oma LR
@ﬁ@ﬁﬁﬁ%ﬂ’3%%w£ﬁ#%ﬁ%@ﬁ#%£%@%&%i
BAw2 4 B2 | B FER LR A 28 4 [ B2 B4 r =38
& i g 4 4 (100 pg/ml) 22 5 i i 4d 4 (40 pg/mi) 2 5 i dg (2 pg/ml)> 12 45 2
%%i&%ﬁﬁ?%@%o%%%ﬁgﬁﬁwﬁﬁﬁ%ﬁ%@ﬁﬁﬁﬁﬁ
e drd] A AR 7;75# et @ o GR AT RS XA L Frglahiv
IEPE'EE _jibbta)?.i* L 1S 4e N "B’ﬁﬂg&pm:}m—;t )}%* $Ai%,¢]¢ﬁ\
2. L b ] & 4@;5 » & one-way ANOVA#LA 47 » Scheff testia T {4
T L gFHEazE (P<0.0Y (RB-)-
wuﬁﬂ .ﬁmﬁmﬁ#*i@ﬁﬁﬁﬁiéﬁﬁzﬁﬁ@%%ﬁ
%i@%%@\wﬁﬁ*gﬁgﬁﬁ w*@*g%i it 3 B o 71
ﬁfiﬁé—ﬁ&%UJﬁﬁﬁﬁw%F*%ﬁ
SO EZRACHERRF SRR E R RT3 F M AJRE RS
L%Wﬁ@ﬁ%ﬂ’;%%wﬁﬁ#%ﬁ%@ﬁﬁﬁﬁﬁﬁﬁaﬁi
e PR 4&&%@2§4+%1@%»3%?w%ﬁﬁ%umwwm&%ﬁ
Ai b 4 (40 po/mi2 § ik (2 pg/ml) > 5 M¥m4 £ § P AFed (77 o d 2
ﬁw’gﬁﬁwﬁﬁﬁ%ﬁ%@ﬁﬁﬁi%éﬁm?%ﬁi@ FoR- A 3
BopF 220 nERErdlpa g 4otk o
?%@%%m’%:%%wﬁﬁﬁ%ﬁ%@ﬁﬁﬁiﬁﬁﬁﬁ@%ﬁ
FAPEE S 2 (S w48 B o RSP X7 [EAER A e e
g o d é&;awmgﬁﬁ%ﬁ%ﬁﬁﬁ%&%ﬁ%ﬂﬁ%iﬁ
T g E e nd LA gl o (B2)-
%T%%@—ﬁﬂﬁi%%wﬁﬁﬁ%ﬁ%@ﬁﬁﬁiﬁﬁﬁﬁﬁﬁ

DI o
LN cFRCHABRPEFAER A F AT BP0 iR
F

AR CRRA Y 2RO EBE R EF AER P 2§ b
PR A2 AR 28 Ao PR B e x 2 5 iR i 4 4 (100pg/mi) 2 5 a2
Aidb 4 (40 ng/mi)2 ¥ 4k (2 pg/ml) - # gt 4 £ F P BF-4 e o 4
R ZE BRI ABR 2 F R T BRI FT AL
Rk R E PR R R

FHREEFR 2R AR F LT AMD S 2 T LRI HEF
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RRiTr > Kk 4B PF e PRSI 2 F B EMRR PR AN P2
W @ de T Ak —“zwe A AREFEE DL J S EE T fupd o
Er e AR AR N - (Fle) - 27 RaE- ez SRS B
ﬁ#?%@m##&%@%ﬁ@#u@wmmmwﬁgmmmHWMWﬁe
ég_fio
S SR RCERRFE SRS e BFALURE RS TS
(penetration % 7 3 ¥
AR RERY O ZRACHRRIETABNEE B RS
FRREAZRAE 28 4 @2 Fhr 2 R ERZF BudBRPEsad
@ﬁ%uzaxum@mﬂij%m71sawm’%m%@i£$m@
*ﬂﬁ“°ﬂ“ﬁﬂ’i S EEEN SR AN 2 T
——:_13%}?‘3*”“; DN B LEARNS VIR Sl Fr ) ,}P‘S*}é\:%mb{%o
FHRESFR  ZFHCEBRIEF ARRS S F @i » 2R
3] 2= £ A x )}%-&i‘“ %3 37 B ¥ > 48 JEE@‘- 8 Jp] o 3%/;‘%‘9 5
%ﬁ#ﬁiﬁmﬁhiiéﬁv%mm@i?gﬁxﬁﬁz%,v%¥m
Behff sl S foik R 2 EAR ML 2 RIEE S 2 BRI B
&mmmspmﬁf;fwﬁ%’%%;-p%%khniﬂ(P>003(ﬂ1)’ﬁ
FRACABRFE S AR E R QA R RS DT 23
eﬁ%ﬁlﬁwﬂwoﬂwﬁm CFiBcEmN e A
Wi A e REe P ERE G A me Mo
CZRACHEBRPETARR S 2 F Gae T P4 A R B A R
(attachmenj % 7 i ‘w¥z
Lﬁﬁﬁ%ﬁ%ﬂ’3%%w£ﬁ#%ﬁ%@ﬁﬁ%a§@%@@g
PRELERLE 28 4 2B > 2 R ERZRIGeFRMSFE S G
awwﬂmazim@mvij%m7153wm’%m%@i£¢m@
Frglie® od pigipl s ZFHCHEBRPE S AR E F g T B
E“éﬁf?la%:}?‘si R A e o 1 iE e )%*;g—jpm,;;% 0
3%&%%ﬁ’3%”wimﬁ#*i$Mﬁ#&i$%*@4kﬁ
T% =} PES > B r dme s % A8 P o = \,;f;m/ﬂﬁgc#é#ﬂ*’iﬁﬁ%a‘é#”
ﬁ%@%ﬁ%?@*u#i%‘ mie o SEF R E AU iR F R R B
L (p<0.05 pl:REd 2 LR 22 1245 Student’s t-testr st 4 45
?£?ﬁ¥ﬁﬁii(P<mm(ﬁ~)WMﬂﬁ%¢%*W?;gﬁwﬁ
2 AT E A AR A G At PRk T Ad e dind 79 5
BE G VRN BAAME L FT R B ARG s A o Fp =
5 g F s }’}z\ab'fr;}'m}‘%.& Wig > BEEER L B HFG o

;.EH\]' by

w3
Byl e |0
(.?gl,\uﬁ:ﬂ
ﬁ;
4‘_
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B - 3

SRR B B - BARR Y R R AR 1M (R A TT)
3«:}3}% P ITHE K ?Jﬁ’éiﬁﬁ £ Rhee 5 Reep [50] 0 (e EoR-v £ R PIESP
Flpa hEl > W EF L - E2 PP LR D o BApH S 2 F Y £ P
Flom & g Bldodrdlin R b B & 0 42[51-53] 0 4 HIV[54] -
wogonin £ 5 #w B 35+ Ufia* [G5] % ¥+ 5% - A H .féiﬂ:)%':)?}:}?si (HSV-1)% =2
vxfﬁgﬂbuﬁa% (RSV) 382 § ] e % [56] -

E N = I I Eﬂ@ffu’% Ao AT BNV AR LA PEE A
'\*ﬁ%%""f Fraler e g e HAE T NP A2 T Lo (R ) PEURSF
2 EATER - d FREFHR > 2 FIHCF? BRFFT iRm0
”“iﬁbﬁ*m@4’mi$1~pW¢ﬁuiﬁbﬁ*ﬁH»mﬂi
T2 A3 vk 2 " S5 aR  #rd] RSV g R avddt (- ) d 1o
R 2004 Li %Al F Sk EHH RSVE L8 4 Frd)
sk o Hrd| RSV (0 ECs i 5 63.5ug/ml> SIiE 5 8 [56] 2km ~#%~
kdb g 5 ooe % (ECem42.3u g/ml > SI=9.3) ks » 7 it £ ()4 7
oot AR SR T ORSV ERATAEN L BA R (RS LR
Li £« @ *#H “,f polyphenolic compounds§»kib 4= » A7 % 3 H_i# * K3
2T R AR S e F o A B0 S E B e S G LR
Flptg R g3 Ak o Vb A LHR DR BT iR R F RSV E
AEPr ki Rae (- )

LA 2w ﬁgqm b P et Vll"giﬁﬂ»_b }}%* » A B 25“g/m|;}‘»[v—q; }};3*1;“4{35 A
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=3 s () 607.5642.C 74.740.1 8.2
= %8s E (k) 580.(+1.4 156.42.€ 3.7
3 3 () 630.543.7 100.6+2.1 6.3
3 3 (k) 780.(+2.C 191.6+2.€ 4.1
3 3 (5 4) 170.5+3.7 20.6+1.1 8.2
T (k) 257.(+1.€ 21.6+2.€ 11.¢
= 5 (FRd) 470.543.7 9.8+1.1 48.(
=3 (k#) 563.(+1.8 51.€+0.€ 10.¢
XTT 32 P %% 457 5 TivE(mean)+ & 1 (S.D)-
e s AFAAM AL Pt m S oA (T

CCxsc ECx, Sl
Ribavirin 133.242.€ 23.F 5.7
Chrysophaol 302.¢+1.1 62.6£0.1 4.8
Emodir 15.¢40.2 1.€+0.1 8.1
Sennoside . 97.¢+1.8 17.€£0.4 5.€
Rheir 12.1+0.3 - -

XTT 32 dp» 2% 47 5 TiaE(mean)t % £ (S.D)-

AL} AR R

%1 ~ % 4P B Fractionz 3 A Al g o+ (7%

CCy, EC;, SI
Fraction 1 29.5+2.6 - -
Fraction 2 20.0+2.1 - -
Fraction 3 20.5+1.2 - -
Fraction 4 28.013.0 - -
Fraction 5 21.542.7 9.8£1.3 2.2
Fraction 6 28.0+2.4 3.012.1 7.8
Fraction 7 27.543.7 9.1+3.1 3.0
Fraction 8 23.0+3.8 - -
Fraction 9 26.0+2.3 - -

XTT = £ R » %% 47 5 TivE(mean)+ &% % (S.D)-

294




2 FRARM S A2 S A AR s (T

SREEA K 290 § 6P

CCxo ECso S
Ribavirin 275.9+3.2 13.5 20.4
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Sennoside A 107.9+2.8 _ _
Rhein 32.11+3.3 B B
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S Emodin(4 ug/ml) ROM) (40 pgiml)

THERFE SR %ﬁﬂuﬁﬁbﬁ*@
VIR KRBT F Y b

Influenza A virus

SOSST (100 pg/ml) CC (40 pg/ml) Coptisin (2 pg/ml)
TAV M1

TAV M2

TAV NS1A

Fig 8 SOSST, CC.(M), Coptisine suppress IFA proeipression. MDCK cells were infected
with IFA (MOI = 0.1) in the presence or absenceS@ISST, CC., Coptisine treatment
(100, 40, and ug/ml). After 72h, then washed by ice-cold PBS anbdsgquently
subjected to standard surface protein staining guhoes for immunofluorescene
analysis using the monoclonal anti-IFA M1, M2, NS1Arimary antibody followed by
Alexa Fluor 488 secondary antibody. Mock-infectellscand IFA-only-infected cells
were used as controls.
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100 —4-SOSST(M)
;\3\ 80 | _._CC(M)
€ —A— Coptisine
S 60| g
2
E 40
o i
S 20

0 1 1 L 1
-4 -2 0 2 4
Time of Addition (hour)

Fig 9 Time-course effect of treatment with SOSST),(@. C (M) and coptisine on IFA
infection. SOSST (M) (10Qg/ml), C. C (M) (40ug/ml), and coptisine (g/ml) were
added at different time periods of IFA infection IDCK cells at 37 °C: pre-infection
(-4 to -1 h), infection (0 h), or post-infectiontd 4 h p.i.). For pre-infection treatment,
the antiviral compounds were always removed pril infection. After 72 h p.i., the
percentage of viral inhibition was evaluated by Xmé&thod and expressed relative to
the treatment control (DMSO). Each time point représ the meantS.D. of three
independent experiments with each treatment itidaie. The asterisk (*) indicates
significant difference (P<0.05) between drug tresitrand control group as analyzed
by one-way ANOVA and Scheffe post-hoc test.

IFA IFA +SOSST (M) IFA +CC (M) IFA + Coptisine

T N

V s,

Fig 10 SOSST, C. C (M) and Coptisine do not inat8vFA viral particles. IFA virus stocks
were mixed with DMEM medium only (no drug) or wiBOSST (M) (10Qug/ml), C.
C (M) (40 ug/ml), and coptisine (2ug/ml) treatment at 37 °C for 1 h. The Virus
mixtures were then diluted 1,000-fold before ini@eton MDCK cells. Plates were
stained 72 h p.i. for assessment by plaque reduetssy. Results are presented from

one of two independent experiments.
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N
A

Mock

IFA

SOSST (M)

CC (M)

Coptisine

IFA + SOSST (M)

IFA+ CC (M)

IFA + Coptisine

GAPDH

Fig 11 SOSST, C. C (M) and Coptisine do not indikd-3 mRNA expression. MDCK cells
was mock-infected or infected with ifa (MOl = 0.i) the presence or absence of
SOSST (M) (10Qug/ml), C. C (M) (40ug/ml), and coptisine (Rg/ml). After 48 h p.i.,
total cellular RNA was isolated and subjected teHROR analysis for determination of
IFN-B mRNA expression. The GAPDH gene was used as amaitcontrol.
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< 100 B SOSST(M)
g 80 | EC.C(M)

= O Coptisine
L

= 60

L

5 40 |

©

E 20 |

§ e m lm m m

0.7 1.5 3 12.5 25 50
Concentration (ug/ml)

Fig 12 SOSST, C. C (M) and Coptisine prevent \attghchment but not penetration of IFA to
MDCK cells. MDCK cells (1 x 104) were pre-chilled 4 °C for 1 h and then
inoculated with IFA (MOI = 1) in the presence orsabce of the test compounds
SOSST (M) (10Qug/ml), C. C(M) (40ug/ml), and coptisine (2g/ml)for 3 h at 4 °C.
Unabsorbed virus was then removed by washing themmolayer with PBS three
times. After 2 days of incubation at 37 °C, thecpetage of viral attachment after
treatment with the test compound was evaluated By &ssay.
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Attachement Inhibition (%)

Fig 13 SOSST, C. C (M) and Coptisine were not patienh of IFA to MDCK cells. MDCK
cells (1 x 104) were pre-chilled at 4 °C for 1 lddhen infected with IFA (MOI = 1)
at 4 °C for 3 h. After the 3 h incubation, cellsrevéreated with or without SOSST (M)
(200 pg/ml), C. C(M) (40ug/ml), and coptisine (Ag/ml), and then further incubated
for an additional 1 h with temperature shifted ©°€ to maximize viral penetration.
At the end of the incubation, extracellular viruasainactivated by PBS at pH 3 for 1
min and the acidic medium was then neutralized W% of pH 11. The neutral PBS
was removed and 2 % FCS medium was added. Aftety2 df incubation at 37 °C,
the percentage of viral penetration was evaluayed Tl assay. ND: no drug (DMSO
control). Each point represents the mean£S.D.iglicate samples in each of the three
independent experiments.
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