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Number: CCMP97-RD-112

The Mechanism of the Inhibitive
Replication and Inducible
| mmunization of San-Ou-Say-Sin-To
and its Related Ingredientsin Influenza
A Virusand RSV invitro (2-2)

Chun-Ching Lin
Kaohsiung Medical University

ABSTRACT

According to the data from epidemiology, panden@a imfluenza take place on
average every 10 yrars. The medicine for treatrdeets not apply using on clinic at
present. In addition, influenza A virus also maltessserious pneumonia easy to infect
with of child, teenagers or old people amalgamasease and cause losses of social
economy. So, the research and prevention and ¢afittbe epidemic influenza virus,
are also taking very important role in public hyge The host range of influenza A
virus is relatively wide, including the mankind,rBe, pig and birds. Our laboratory
focuses on the integration of traditional Chinesslitional medicines (CTM) with
molecular biology to further study the active madbm their anti-viral activity. This
allows a better appreciation of CTM in the modenan &d also a better understanding
of its underlying potential for therapy, thus ireseng its acceptance in Western
medicine.

Cell proliferation inhibition, antiviral assay, wir replication, viral inactivation,
viral attachement and viral penetration were assayXTT and plaque assay. Viral
inactivation used plague assay. Besides, viral eprotwas detected by
immunofluorence and immune expression was detdxtdRil-PCR.

Our study reports here for the first time the ardiveffect of SOSST in upper
respiratory tract virus influenza A virus. The riégsuindicated that SOSST and
associated crude extract or pure compound sucdigssthibited influenza A virus
infection in MDCK (Monkey kidney epithelial cellivithout significantly affecting cell
viability and growth. Interestingly, our initial salts from the time-of-addition studies
indicated that SOSST, CC (M) and coptisine couldhbit IFA infection whether added
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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 pessanstiviral 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 concentatisuggest that the use of SOSST as
direct or supportive treatment for IFA infection m®to be developed.

Keywords:San-Ou-Say-Sn-To, Influenza A virus, RSV
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XTT ‘e 3 4 kit jplz& © 9634 & 3L 7 & 4c » 50ul XTT 2 &% >
h 37TClEEHE %4 3 | il * ELISA reader (Multiskan EX,
Labsystems}] z_J £ 492nmie 690nmex £ & > & & 11 (OD49,-ODgo0)
BT Aok E ;}»’P—;]:'J:}P‘;.% oA
#r419% = {[(OD+)y—(ODc)v] /[(ODc)p—(ODc)v] } x10005
(ODr)y & pF B H (o4 » LR RIFES S F Rl kg
(ODc)y # 7 7 54 B % e % $H mwn & i
(ODc)p # ¥ *v & = k2 1% DMSO* A | % 5 # 2 m¥e 178
ek EERFLFFIE AL HRE AT BRIRER RIEE
5090 m% 4. 4 B A R& TR 22 ERR T EGy £[46] -
(= )#»’P'FF'J:[I%—%- % 70 | £ > (Dose response)
e fogh & E R 23 2 % MDCK ez #ic3d £ 1 1x10°
cells/mlis 4e » 9634z @ » & 3t4e » BOUl> 2% 24 | PFis A 2 5
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WA = ] PFiSq1* ELISA readerplit £ 4924r 690nmz. % 3k
i@ > B 1 (ODyorODegq) {8 £ 3+ 5 Frifl a4 eF & vb > PLRIEFr
Fad BB E T o

(= )= 2 &% - 7 % (Viral inactivation assay)

Fw A E R %S EP F AT S virucidal & A_f e e oh T

7 ﬁfa—ffai ez gk o B :}%4 e stock P& 4 37CiE* 2
JEE R RS AR A B R LR s me R A ¢
48 pE ts £ 11 plaque assayL & s & & F 0

(~)Frdlgm+ i e# 2% (Viral attachment assay)

R B B ik gp De Logu® 4 [47,48] 14 it e & > ff 1T

L i3 4F o 5 A w3 1.0x10  MDCK cells/ml» 4c » 24

CEEE NS L R T O R
o Ha R iR T FBFEE-ILYL Jﬁ%ii)‘!i—‘;—.%jféﬁfﬁ
% 125pg/ml ~ 250ug/ml ~ 500ug/m = #8 7 |k A Rl cnd 2 5 B
% 100 TCIDwen RSV 12 DMSO i s ‘mPe ¥R 4 v 2_ 157
ACH 3PP RS R L ipad %%’“? PBS# == =t > 7
BEFAE - 3L 400 100Qul 2 %% 0 2 5%CO, 0 37C 1 &
Ba 720 10 XTT e g 4 plifiz 4o » XTT 38 *te o)
pFisf1* ELISA readerip](ODagrODegg) B % & - & 3+ & Fr s
3 m“p’ AT
#r#41% = {[(OD1)y —(ODc)/[(ODc)o—(ODc)v] } *10006

(1 )Fr+] «fﬁa-* 7 i% 2% (Viral penetration assay)

5 B F Ak 95 Barnad® + 12 2 Cheng#® * [26,48]14 i

H% k0 - B34 o F AR K me#cd 1.0x10 ¢ MDCK
cellsiml> v » 243 452 &34 ¢ 2% - X FlmrergF > BH ¥ 3k
ACH L pF o RIEEE B3 %R ?fﬁe%’iﬁ —td A E[ 4
100 TCIDyo e IFA » 2 15 a3 ® 4CH 3/ pF o 215 ok - 349 &
Blde » A AR AR A 125ug/ml ~ 250 ug/ml ~ 500ug/m = f&
7 kR RIEGE BB > 11 DMSO i me R e > & 59

CO,» 37Ceut % $h32 4% 3 [ FEts » 4c » 0.5ml pH=3:1 PBS & #
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144802 58 4 » pH=T79#PBS % ¢ 4r pH=3 7 PBS %= # PBS
248 0 A E] B - VR 40 100Qu s &R 0 2 5% CO,  37C h
AWML E T2 P > 0 XTT oo 54 Rl 4o 2 XTT 28]
3w o) pEIS 4] ELISA reader] (ODgrODeggp) i #x 5k iE » i 2+ & fir

1;,};535 H’J'};TA\LL DB R dow o

()& & =%t 4 2 (Immunofluorence)

:1411 B gL i chim e B B 4Ax10 B me o 11 PBS ik
= = 0 Bfote » 1000l 03 $HFRE kB Lwre 0 RS E A 4CT
304 4o Fim e B R A 5o #re 3 f b 24 ~ 3 0.5% Triton

2. PBS* 37C T ig* 1 | pF > £ 4c» 2 100 pg/ml fusion protein
(1:100. PBS** 4°C T % % overnight 2 PBS;fi%— = »4: » 100yl
FITC > rt % k&g et~ 47 o

(+ - )& 4 INF-o ~ p MRNA /& 14285

Jo B 1 E e ed® (52 e > X4 T total MRNA- - mRNA
vk 4 CDNA £ 11 PCRen™ 3822+ o B fs MR F A 44
B ¥ FEETHWEE bandh R B T R £ o
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- RS FE B EH At T e (MDCK) 2 3 4 frdl vk
PX@W“W*PXﬂH;aﬁwgﬁﬂwwﬁggx‘gﬁ\ag
29k B 8 A F o 1 E A F F s RN A > Rl
BIEEE  Fr4 Tinre (MDCK) o 2 % 3 I 2§ e H 4 frd»c sk » 4
#h 4 H CCsp 'y + *+ 400 pg/ml sk & 1 imve 3 02 5 3 2 Fri| 2 B Pomve 4
Eooxsk o B 24 @@ nd ok B P A CCs 130.5ug/ml > ¥ 35
YRR AT A B @ eh4 B fraction® o # ¢ R 5 fraction 1-9%twmre & 5 P
kg B ICso % -] 3> 30pg/ml» £ H 12 fraction 2~ 3 ehim e F M (E% 5
BFE ICs i 20 pg/mle @ 5 38 ~ = 5 2w fa4p B = 4 B2 emodin:ha 2
B2 B ¥ 10.9ug/mly @ § g 2w fE4p B = 4 B2 coptisinesnd 48 G B F
209ug/ml> (= ~& = ~ &2 ~ £7)o
0L G AR T R A F MR Y B K CCoe it B TR o U 4 B
% ehi FE o
FoRs B2 Hiph 24 A g p4 (Influenza A virug) s 13

N

e
ZREeFEEPE AL E T i AR 2" Bk P X 8
%‘5 IR A F R F iz 4P S A R ““'l';ﬁ B 4 (Influenza A virug
ktpé;‘é% sEBFR O ZRIFCERMY R R EBERS S RS
B4 A AN Jﬁi—* L ""'\"ﬁ*imfﬁi-* " f“i v B3 ~3%#F1§3: SIE S <371 1
P HP A RSB R o) R B R FURS Fr A
ﬁ#éw‘ﬂ el — b 4 BAp B fractione iR TA B S e B
fraction® - # ¢ = 3 fraction 5-7% 3 £ A A/ g %i g%k o 1Cgg % /] 30
10 pg/ml> £ # 12 fraction 6:73c % & 5 & % 1 1Cso 5 3.6ug/ml> 2 SI 5 7.80
(z\',:_
AR R A ¢ Rl s e berberinz coptisinedig 4 vk B i P AR ICso 12.5
Z 1.5ug/ml> ~ 5 R4 crysophanol: 3 o4 8% H ICso & 72.6 pg/ml
HSle A3 (e ~£T)o
CZRACHERRFET AR E T A A SRR B &R
}}3\‘3%},7[\; A Pe
AW FIR ZRHCEBRFER AR 2 F R4k 17
Lhdr ] A B0 pE TEr o ar I RT-PCRZ2 RIZE = % 7 F ik
HFREMRS 2 FERLTIHBEE RNAL S PRRE - F B 5FR
SRR ERRFE S AN 2 R e RS ORNAL G P R ] iF
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(R )RR BARORE PRI EFE R HIBN S AR
2 5 e s A ZIRRE A LG P REERIEY o QNSRS HRIZ SR
CRESARER b R I VLI 2o i T X I B o R
Pdp e a2 - o
B ZF R EmRS S AR ARV A AR RS B
Bomd PRI 2 ond g R
&ﬁ?ﬁ@ﬁﬁﬂ’3%%@£ﬁﬁﬁﬁﬁﬁ@ﬁ%£%ﬁ%iﬁi
BAW2L 4 PR 2/ B FRERLZLAE 284 F2ZFH 238
o F AR 4 42 (100 ug/ml)22 £ i s 4o 4 (40 ug/ml) 2§ g k& (2 ug/ml)> 12 45 214
FlpFEANETERRE - SEET 2R AR FETARR 2R
g Frd] A AR RS niEr ? o AR A EEE T2 5 G Feflahiey o
m%%&iﬁ@iﬁiﬁﬁ%bBﬁW%mwﬁﬁ*&$£%’Jpﬁﬁ
2o oo andrd) F IR > &5 one-way ANOVA LA 47 » Scheff testia® 18

(64

3

%

$

¥ L3 HEFHENLE (P<0.0H (o)~
wuﬁﬂ ‘ﬁmgmﬁ#ﬁi@ﬁﬁﬁiigﬁﬁzﬁg§%iﬁ
G PR TSI 2 e SR A M )

B

i
ST R RE - A B RS AR R TR 4 o
I ZRACABRFESARPFE RT3 2 F 0 AR R
BRI REY 2R ACERPFETARR S 2 R R RS
FRR A2 R A28 4/ pFz fF4e » = § /5 53 (100 ug/ml)2s 5§ i
A4 4+ (40pg/mi)2 § i & (2 png/ml) > 3 g5+ 2§ W%¢ﬁhfﬁod“
Rl Z R A FEBR AT AR S E § BT PR FT R A AR
@%ii%ﬁ’uéﬁm%@*&ﬁm&%o
FHREEFR > MR ACIABRFET AR 2 5 I pS ©
FA P PE S 2 (e » e s K A8l E o H SR I XA [AERd e
G o d BT AR FRCIRR S ARN SR S e o4 o
T pE e nd L E a2l o (Bl2)-
BT ORBE-HRFZFACIBRIETARMNS 2 AR LA
SRy 2
. ﬁwgmﬁ#ﬁi@ﬁﬁﬁﬁi@%Tl LERTE A fme eNdL R K

-n\

&
BFFROCRER Y 0 2 F e B F 2 P2 F R
PR A2 g AR 28 A PR B e x 2 5 iR i 4 4 (100pg/mi)2 5 a2
frde 4~ (40pg/mi)z k(2 pg/ml) - 2 RAdpm+ L 5 P EF1Er o 2
R ZFHCHEBRI ST AR AT BEA T AT IR
% ok I J‘zﬁjlj;}mﬁbj,‘)};‘ai B2 anck o
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FREEFR =R ACHIBRPFrETARRTZ T RREHSF
PriE* > TR H 48 ) pF - HE R FR - 2R /AR S5 dmp 2
FR AR S LI RFIFEEPAR S d S B TR by d o
Tr R e AT LA RN (Rle) &7 k¥E- HRFZ 1 Fe Ik
B a3 A 2 5 kRS % (attachment) 7 % (penetration)

2R
'g_ o

S ZRACHBRFEIARPIZIARAEL A LR TS
(penetration = 7 i fwre
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FRRAZRANE 28 4 | E2 B 2 R hkR - F e lBpiasa

ﬁwﬂﬂHBJaamwmﬁi@%m71Sammwﬁﬁﬁﬁiiﬁmﬁ

Fra|ied od LB ZFIHCHBR I EF AR F R4k T BE

ST A T e o 0 LRl R ek -
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32 tS £ A » )}%-&i‘“ %3 37 B ¥ 48 - | PEEIE R e = g B

%ﬁ#*iém##iiiﬁT%mm%i?éﬁﬁﬁjﬁ*’f%¥%
S e drd| Ik BT EARR M P RIREESFZ LM HREL BRI

Swdausbmﬁfiakbf%rﬁl L EFHDLE (P>0.05 (BT ) &

FECHBN S AFERT 2 F A QTR RS T T3

FTHENFLmEEM o Flptsap o = F /El‘“?gﬁgﬁﬁlﬁ’i’% @ﬁ%%@’}’”

LA AR A T B BB SR A e

CZRACABRFEFABRN 2 F eV Prd] A JRE RS
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PRRLERLE 28 4/ F2B e 2R ER-F G imnsosa
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FHREEFR > ZFACIABRFrET AR 2 S 2RI B B

ﬁ?;]%w’ e rmie it A A8 BF o Z F R FmM S E R AR
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W (p<0.05 BlIEZES 2 LR 22 F 1335 Student’s t-tests 5Lzt 4 47 >
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S

ZREC R iEd - AR LR S L REJIPE(RE 0 A T7)
FRp o TE R FHFRT &G R T IVCR [49] e ST £ KRpIEe
Flpa hEit > W gL - L P EL AN B S A BT LG P
FIf+ iE > BldeFr 41N FALE bk # 7E 1£[60-62] > # HIV[53] -
wogonin £ 3 #w B 3] BJ-:"(:)P%»% [54] 2 ¥t % - A ¥ &5 5 }?3* (HSV-1)% =2
S f b o F (RSV) 3RE § e 92 % [55] -

iﬁﬁwﬁ’éﬂﬁﬁﬁﬁﬂ’&%ﬁﬁﬂ%mu@*@4%ﬁﬁ%
FPw gl A AR ’)?53‘ fT* 3 *’:“p 2Tt (4z ) t“%mf)}%—* =l e
ARMFR I FHREERP ZRFCF I BERESFT FE o L3 A F
iR R R 4L AR A ARG AR RS B REFRE Ly
Frkd 2 P R R PR g e d AR RA R R (A2 )

W 7 g S ] A SRR R A 0 AR 20.8 wg/ml Fr J%*fiu@
BT R RS G R KA g R S e
FBAF AT LATFAE L 316 pgml Bm ok 5 R P L G R
i (T odm 2 F 7 ERde B e d] A SRR mA 0 AR 55.9 wgiml #ril
ifjﬁi’éi@'ﬁ SRR b R R IS S U VR e AR NN N L
FrFdlmd a2 SR AES 77.6 po/ml B kM P R R IER
AEFFpF T (Zr ) DRI #D 6 LR g 2 A M
A RIGEFLA AR A T S % I 0 3 i o berberinz coptisine
%m)}%-a— % B P A IC50 1252 1.5¢9/ml> =~ 5 B2 crysophanols 5 <
e T% 2 IC50 5 72.6 pg/ml- B SIE 3w ~A> 300 (w ~&7) 4
Pt g R E AR R A TS @R AT AR A < F 52
B 29 <5 77 aloe-emodiry 1991 # Sydiskis® 4 IR & § 77 = A
aloe-emodirgt 3 % " (enveloped m;ﬁai £ 5 FrdlE (g 473 HSV-1 and
HSV-2, varicella-zoster virus, pseudorabies virafiuenza virus A, adenovirus
and rhinovirug [56] > @ A 3| g :}[;z‘si 7% ’?s‘t:}?si o P PR B AT Y 3F
4 #Fl Lo § i E M 4p BE = 4 berberinz coptisineZ 3 #+4] B 3] ’”-:"(:)fiai S
5 efip e IR[57]0 e Rt o P E T H WA g B é/,?%é’ﬁ%o
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ARG E PRI FHCE RS 2 F i fraction 5267 -
+ @ 4p B = & berberinz coptisineX 3 #L A FiiE F o @ KR g % 7
oo SRR 2R BT EF Y Fupa ik R F OEH 0 F
PEFET-HFEA L RARM S A A QR RS F iR+ 18
o - HEF R ip i A 4 coptisine® 5 = 5 g F LA AT E
F RSS2 - T AR R ZRRCE  FEBRY 2 F S
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L3R ALGE R R R E L AQRE A R A SRS - 1T
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2 ¥ 4 I berberin & coptisineZ 7 . A Al & :}P‘ai SELES SEIE N i
A LG E AR R e Fe S g R0 51252 15ug/mlpE s
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HEABEE g Bh e P KRGO FHS HB 2 FHCERPS
%@ﬁﬁ%i%uﬁﬁiﬁ%@ﬁkﬁﬁﬁ%%ﬁ%iﬁ“’@ﬁﬁ%@
S F B oM ptBRIER] > ARl- - X EEET o R ABRIER GRS
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N3

% - ~ § :# fraction

B

fractions 1 2 3 4 5 6 7 8 9

st |AH = 1:30AiH = 1:20A:H = 1:10AH = 1:5A:H = 1:1|A:H = 2:1|Pure AM:A = 1:10M:A = 1:5

ir © A acetone
H : n-Hexane
M : methanol

# = ~ Anti-IFA activities of SOSST and related compounds.

CCy, ECq, SI
SOSST (M) =% H -3 579.5+2.0 50.240.4 11.5
SOSST (W) 680.0+2.1 126.1+1.6 5.4
SB (M) % 430.5+1.2 140.8+2.1 3.1
SB (W) 480,0+1.0 291.6+2.1 1.6
CC (M) 130.543.7 20.8+1.1 5.3
CC (W) 280,0+1.4 31.642.6 8.9
RO (M) A % 470.5+3.7 59.8+1.1 7.9
RO (W) 533.0+3.8 77.643.6 6.9

Values are mean = S.E. of three independent expetsrof triplicate measurements in each
experiment.

M : methanolic extract

A : agueous extract.

CGCso: 509 Cytotoxic concentration of normal human lymphosygey/ml).

EGso: 509% Inhibition concentrationyg/ml).

Selectivity index (SH=CC50/IC50.
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% = ~ Anti-IFA activities of CC. and related fraction.

CCyq ECs, 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 § 21.512.7 9.811.3 2.2
Fraction 6 28.0+2.4 3.6+2.1 7.8
Fraction 7 27.513.7 9.113.1 3.0
Fraction 8 23.0+3.8 - -
Fraction 9 26.0+2.3 - -

Values are mean + S.E. of three independent expetsrof triplicate measurements in each
experiment.

M : methanolic extract

A : agueous extract.

CGCsp: 509 Cytotoxic concentration of normal human lymphosygey/ml).

ECso: 50% Inhibition concentrationug/ml).

Selectivity index (SBH=CC50/1C50.
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# = ~ Anti-IFA activities of RO. and related compounds.

CCy EC,, SI
Ribavirin 273.9+3.2 13.5 20.4
Berberin 42.6+1.1 12.5+2.1 |3.4
Coptisine 20.9+1.2 1.510.1 13.9
Palmatine 37.9+2.8 _ _

Values are mean + S.E. of three independent expetsrof triplicate measurements in each
experiment.

M : methanolic extract

A : aqueous extract.

CGCso: 509 Cytotoxic concentration of normal human lymphosygey/ml).

EGso: 509% Inhibition concentrationuyg/ml).

Selectivity index (SH=CC50/IC50.

- . Not antiviral activity.
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# I ~ Anti-IFA activities of CC. and related compounds.

Ribavirin 275.943.2 13.5 20.4

Chrysophanol 342.6+1.1 72.6+0.1 |4.8

Emodin 10.9+2.2 _ _
Sennoside A 107.9142.8 B B
Rhein 32.1+3.3

Values are mean + S.E. of three independent expetsrof triplicate measurements in each
experiment.

M : methanolic extract

A : agueous extract.

CGCso: 509 Cytotoxic concentration of normal human lymphosygey/ml).

EGso: 509% Inhibition concentrationyg/ml).

Selectivity index (SH=CC50/1C50.

- . Not antiviral activity.
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Influenza A virus

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

TAV M2

TAV NS1A

Fig. 1

SOSST, CC.(M), Coptisine suppress | FA protein expression. MDCK cells were infected
with IFA (MOI = 0.1) in the presence or absenc&QISST, CC., Coptisine treatment (100, 40,
and 2ug/ml). After 72h, then washed by ice-cold PBS amosequently subjected to standard
surface protein staining procedures for immuno#goene analysis using the monoclonal
anti-IFA M1, M2, NS1A primary antibody followed Alexa Fluor 488 secondary antibody.
Mock-infected cells and IFA-only-infected cells warsed as controls.
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100 —4—-S0SST(M)
r] —A— Coptisine
S 60| P
Q
E 40
s i
S 20
0 1 ] 1 1
-4 -2 0 2 4
Time of Addition (hour)
Fig. 2

Time-course effect of treatment with SOSST (M), C. C (M) and coptisine on IFA
infection. SOSST (M) (10Qug/ml), C. C (M) (40ug/ml), and coptisine (Ag/ml) were added
at different time periods of IFA infection on MDGCg¢lls at 37 °C: pre-infection (-4 to -1 h),
infection (0 h), or post-infection (1 to 4 h p.iffor pre-infection treatment, the antiviral
compounds were always removed prior viral infectiéfter 72 h p.i., the percentage of viral
inhibition was evaluated by XTT method and exprdsedative to the treatment control
(DMSO). Each time point represents the meanzS.Ohie independent experiments with
each treatment in triplicate. The asterisk (*) aades significant difference (P<0.05) between
drug treatment and control group as analyzed bywmeANOVA and Scheffe post-hoc test.

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

A,
b.;_

Fig. 3

SOSST, C. C (M) and Coptisine do not inactivate |FA viral particles. IFA virus stocks
were mixed with DMEM medium only (no drug) or wiBOSST (M) (10Qug/ml), C. C (M)
(40 pg/ml), and coptisine (gag/ml) treatment at 37 °C for 1 h. The Virus mixsirgere then
diluted 1,000-fold before infection on MDCK cell®lates were stained 72 h p.i. for
assessment by plaque reduction assy. Results asented from one of two independent
experiments.
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Mock

IFA

SOSST (M)

CC (M)

Coptisine

IFA + SOSST (M)

IFA+ CC (M)

IFA + Coptisine

GAPDH

Fig. 4

SOSST, C. C (M) and Coptisinedo not induce | FN-B mRNA expression. MDCK cells was
mock-infected or infected with ifa (MOI = 0.1) ihd presence or absence of SOSST (M) (100
ug/ml), C. C (M) (40ug/ml), and coptisine (2g/ml). After 48 h p.i., total cellular RNA was
isolated and subjected to RT-PCR analysis for deteation of IFN mRNA expression. The
GAPDH gene was used as an internal control.
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Fig. 5

SOSST, C. C (M) and Coptisine prevent viral attachment but not penetration of IFA to
MDCK cells. MDCK cells (1 x 10) were pre-chilled at 4 °C for 1 h and then inotedawith
IFA (MOI = 1) in the presence or absence of thé ¢esnpounds SOSST (M) (1Q@/ml), C.
C(M) (40 ug/ml), and coptisine (Ag/ml)for 3 h at 4 °C. Unabsorbed virus was thenaesa

by washing the cell monolayer with PBS three tinfdter 2 days of incubation at 37 °C, the
percentage of viral attachment after treatment withtest compound was evaluated by XTT

assay.
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Fig. 6

SOSST, C. C (M) and Coptisine were not penetration of IFA to MDCK cells. MDCK cells

(1 x 1) were pre-chilled at 4 °C for 1 h and then infdotgth IFA (MOI = 1) at 4 °C for 3 h.
After the 3 h incubation, cells were treated withwathout SOSST (M) (10@g/ml), C. C(M)
(40 pg/ml), and coptisine (2ig/ml), and then further incubated for an additiohah with
temperature shifted to 37 °C to maximize viral geateon. At the end of the incubation,
extracellular virus was inactivated by PBS at pff31 min and the acidic medium was then
neutralized with PBS of pH 11. The neutral PBS waemoved and 2 % FCS medium was
added. After 2 days of incubation at 37 °C, theceetage of viral penetration was evaluated
by XTT assay. ND: no drug (DMSO control). Each poiapresents the mean+S.D. of
triplicate samples in each of the three independepériments.

259



t‘%j&%‘&iﬁ % 298 % 6 ¢

260



