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PHARMACEUTICAL COMPOSITION PREPARED FROM SAIKOSAPONIN, THE USE AND THE
PREPARATION METHOD THEREOF
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This invention relates to a pharmaceutical composition having the saikosaponin as a main component,
the use of the pharmaceutical composition, as well as the preparation method thereof, wherein the
pharmaceutical composition is used for preventing or treating the infection of one virus selected from the
hepatitis C virus, the measles virus, the respiratory syncytial virus, the vesicular stomatitis virus, the dengue

virus and the non-enveloped viruses.
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This invention relates to a pharmaceutical composition having the
saikosaponin as a main component, the use of the pharmaceutical composition,
as well as the preparation method thereof, wherein the pharmaceutical
composition is used for preventing or treating the infection of one virus selected
from the hepatitis C virus, the measles virus, the respiratory syncytial virus, the

vesicular stomatitis virus, the dengue virus and the non-enveloped viruses.
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This invention relates to a pharmaceutical composition having the
saikosaponin as a main component, the use of the pharmaceutical composition,
as well as the preparation method thereof, wherein the pharmaceutical
composition is used for preventing or treating the infection of one virus selected
from the hepatitis C virus, the measles virus, the respiratory syncytial virus, the

vesicular stomatitis virus, the dengue virus and the non-enveloped viruses.
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PHARMACEUTICAL COMPOSITION PREPARED FROM SAIKOSAPONIN,
THE USE AND THE PREPARATION METHOD THEREOF

[ Edfrarss]

[0001) AZ$AAW KSR BB EHER A TR R BRI S B ase
HEEREEYE S YILL R YR S s -

G|

[0002] ZEREFETE 1EETEALGUERIRAL 2%) % C BT
#5972 (hepatitis C virus » HCV) » TTERTREREIFFERR (A - R0 R )
ERIREENEREEREE - Hil C AT RERVES » MRAER
VB PEZEY) 182 -a (interferon-alpha » IFN-a) + BB (ribavirin) ¥ A e
BB RIRE —RRERRERI N AR S0%IaRER) HEWERAK » EE
ERANERES S SRETSEE BRERATRERSEETE - #E 2011
F 5 BEEELEYEE RFDAZHE T 5 & E (boceprevir) K i
(telaprevir):& R{ERTEE - ANIERERIE —ARERGAIRA - BEH
4 IFN-o J% ribavirin §#HEH - TESE—IGE - I C ZIH%
K H 5 BRI R IBREY) BB RATRRE -

[0003] EEHEATEICTEAR C MFKFERE  AES
R C BUFT SR EFTS | BEFTEE(S 30% @ SRR N UYL B BUAT R iREFT
ERHIFELLBI(70%) - 281 B B RIEE 2 EE R EEZEE S8ITE
FARSR - FHERY - C B RRENSEZENEEER DEERIFFERXR
RIPREE  ERIEHERISRRTE B 8 C B RS [ZRIfT R e B BUFF4
BEBEFRTF - BETEF  WEEXBUIRHAZRESHEY C 2 KIEE
BEANGIEIEEREES - UL A A B ISR R IREEY
[FN-a + ribavirin 65 < EREIDURERBHMEETS C ZUHFKRAR 5

i
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B AT 2B R - NZEYRIER « ERSERATEME -

[0004] RTHECE - BREBWERIH C BIFALEEY &
FEARAAR L A EEAEY S KA FIFA L PR SR a5
BE—IEARGREIENRERRNGE » TS RWELAETBRER
ERRRE  HE—TBRE DA EYHEEY  TMEH C AR RES
—TEEWCRERE RS SER L £EEE -

[0005] ZAEEFFABERBHMRMENOTRE  KBROREHERE
W — AR A S NE - RBELARE - (e IRTATRM T2 - T
AR R -

[BHAE]

[0006) AZHARIRIL—TEFIFLHR E T SR REE S R 505
SEHEVIARE AR C 2IFARE - MBRE - WEEMESHE - K
WEEORRE - BEERRENEERRSE P R - AFIALSE
RTINS R A bR R EEY (IFN-a/ribavirin) » DUEEIFA BIEF RARHE
BVENREE o AR - ARBARMIVEBIHESY) - TMELES C HFARS
HIIE] > RN EEEY) - SEIEANSBREAITER RIS -

[0007) jit4h > ABIE—SIRE—BEYESY - IEFERS S
BT @ LREZEZERDSEESHS S TFREY - ABRPZEYHEEYE
R RSB R NEETES S B YA AR R RS
LT

[0008] AZOAE—SIRU—TBEE—BYESYNFE GE TS
TR - B RHETERN AR  BaE e T AR
BIIIA—EBHET > BBERFPEE— S TREY | BB TSN
SO TREWT  URERZEREE  DESZEYEEY -

[0009] A ZAABELAHET AEMAEAERTED C BFARER
& JRREB LIS IR E - WRERIERE « AEEOL%ES  ZERRE
EEERRERAME - BAERMEREIHEINNE - £F9thmsh
HFERHEE AR - WHE Ak  BSEHEE - RTIE
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BT R EFKEEIESRETEN EISEREY I » RFIN AT EETE
RAEDE - FE& - K - % F5L - REFEEREEEEHEALT - ZF
HTURBRE R  BEELIFESERS -
[ E =g EEERAA ]

[0010] ZE—BQABLAEZINY < S X KA E 7 High
Performance Liquid Chromatography * HPLC)3AT#EER -

[0011] ZE—EB)F4EAEE SSa 2 HPLC S3HF#ER -

[0012] ZE—E(C)FBLEAEE SSb2 z HPLC AR

[0013] ZE—E(D)RLSEHMET SSc & HPLC 73HfTHESR

[0014] ZE—E(E)RLLHHER SSd 2 HPLC /&R -

[0015] ZE_E(A)BSEMAREZEIWIANF C B RREMHCV)ERL
R -

[0016] ZE_E(B)SSEAEE SSa #lf| C AU RIRERG IR -

[0017] ZEE_EBI(C)F4HAER SSb2 #If C UM R B L 3R -

[0018] ZE_EI(D)FLREAEE SSc #lF] C A RIRE BRI R -

[0019) ZE_E(E)R4EAEE SSd #if C BIFFRFERGRC R -

[0020] ZE=ESBLHAEEDYIRSEHEE SSa » SSb2 ~ SSc K SSd
¥ C U K AR R R UE -

[0021] EBINEISSHAREZEIYI R SEHEE SSa » SSb2 ~ SSc K SSd
Z R EE A B (entry assays)iEiR ©

[0022] ZHEAEISSHHET SSb2 G EEMEES AR -

[0023] ZFEAEISSHAEE SSb2 HIFHISEREERI CHFRKE

[0024] ZFELEBLSHEE SSb2 MR ANLE s = s
BAER

[0025)] &5 /\E(A)ES SSb2 &l w5 (measles virus * MV)&GL >

[0026] Z5/\[B(B)5s SSb2 #HIIFk &Rl & & (respiratory syncytial
virus » RSV)EGZ R -

vl
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[0027] % /\E(C)& SSb2 W7k s O 489 8 (vesicular stomatitis
virus » VSV)ERZL 7GR -

[0028) %5/\E(D)E SSb2 It % & £ 25 (dengue virus » DENV)&
LR -

[0029] Z/\EI(E)S SSb2 HIHIMEAS ALK (reovirus » RV)ERZLY %
% o

[0030] ZEAB(ABAZFBEEESWHIE X HEHSFEXRD)
& EfE M E AR -

[0031] ZEE(B)BAFAAZEMMR S WFI R ALIME LB FTIR)E
ERMEIZ > FREIREVERZFER -

[0032] EEABI(C)BARBAEMEEMEREETRESR -

[0033] ZE-+E(ASARFEIAZAKELFHNE HCV B TR -

[0034] ZE-+E(B)SARAZKEEHIE DENV RYLZ FE -

[&EhE/7=(]

[0035] AZFHARTEHLA TR EHERIERAIM S R AR Bl
FEATE MY IETEBIMAEREI L E RS - HEARREZ A LIAKIETS
B BB MR HEME R B BN ABE &E -

[0036] AZBARM—FEF AL BT EUEREHE S S 5
LSRN TENTBUERR C 2T RRE - MiPRE - WRERIERS - X
HEORRE - ERRREREEEFRE(EEYBIVEE - Bihs - 58
W BRE)E P —HRE -

[0037] AP FEANEHEFENESBEERES K&
(Bupleurum kaoi) » 535 ERESHARIEEZEENY) » HPEFELEEHEE SSa - SSh2 -
SSc k¢ SSd - FEEAERYE - ANERBARTIEHVLSIH EH NMERMN S KRR e
) - WAl AR B E SR SR - DU BT A A RECEY
(BESHEY) - 5—7HE @ 8EAAZEEAT 5 BIBER T Le4AREZEHY) - SSa -
SSb2 ~ SSc ¢ SSd RYTTREIEE » (EAZEIH et T o] LA R SehRE£E Y
#) ~ SSa ~ SSb2 ~ SSc K SSd BEMAEM AR - FlaNEm S SSh2 - aE
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SSa £ SSb2 -~ 2(FE /& SSa ~ SSb2 ~ SSc K SSd -

[0038] RTKEHHEETEURRBIEEY T AHASEEH
BN ERTEHBRS SR EAWHA ISR - Lages FrRlRa
BEEER TR R o T AN A EEEETR > REREEE - 2R
IR - FIERIEER - RFSGERBHEI ST E AR R
BEEMAEY) - BEIMEHESETE > X TEHERERRIEE - Bt
BAZAMTE R R EE » BEEE R C S sBEB Sm RS
FEEIRIE I FESRNENBINERN R R B E T EE KE -
MR~ S ET - BECEE @R L8l sl - @
PRERERT A ZEREKTRIGRCR

(00391 ErEiEEREREIAIMANE A O RS SWIRRAEM
—REORAIEZ AL > B EERE - 528 - 7B - 2ULE - IR
I~ o ERE - R - DIAREIE — P A 8088 - USRI RS R 2LAE -
FAKERS - EEE  BEIERRESFEARINY) - MBEME A R ERERL
PEEARZ IR TKEHD - WBHGREIFREE BRI > RIREEERIF
VERERE S LB SR IF R MR T - TR B D8 B TR - R
Bl @R -

[0040] {RIBRIZHOTE - ABEABEESYIHELEREY - 1BE
W~ FE - OF - ZinT - BFELEBIRE FC— - UM KRR A
RS S RIRIEEES -

[0041] SefAvEMER HERR -

[0042] ZH2HEE | BE(AEE) @ SRIRSHAEENY - e
SSa ~ SSb2 ~ SSc & SSd 2 HPLC S f#E R - AZEBA{5E f§ HPLC KESRLEHA
ZF SSa ~ SSb2 - SSc ~ SSd EHEEFAEN = KEAABEZERI(BK)S » if
EEHZE - £ 1 BQEETHEMERUO TR -

i_‘

ISR F3\ r £/8 mg $HFEEY
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(ug/ml) #)(ug/ml)*
SSa  19.53-312.4 y=1813.5x-18796  0.9963 192.4612.84
SSb2  7.81-31.24  y=1880.3x-1629 1 13.5240.87
SSc  9.27-37.08 y=2001.6x-4214  0.9988 20.74+1.17
SSd  78.1-624.8 y=904.73x-11822  0.9979 538.79+1.37

*x BB THEE (/ml) - y BEHEHE(peak area) -
HREZEYHEA =R -
FHZEE ) & BT 9{ELSEM %55 -

[0043] SeEAEEFEAEMF CRFARERYC KE

[0044] 2 —@I(A)ZE(E)SLAAREEEY) - LehAS % SSa- SSb2 - SSc
K SSd 1M C B IREHCV) B R - G LeEAREZEE)(BK) - 4541
E+F SSa~ SSb2 - SSc & SSd YARRTS BB TR (dimethyl sulfoxide » DMSO)
WECREBSEREETTUREEM S &% - 3 BK - SSa - SSb2 ~ SSc
SSd &FE AN ENTE Y C BURTRBEHC V)RR 2a BRILA
R LERFIEMWENE - RIBL FERER  SERNEESH A
BUVREEECRE - BEETIURSHE S EE > §Ia0BK : 50 ug/ml -
SSa : 8 uM - SSb2 : 50pM - SSc : 200puM -« SSd : 2uM > L) FEIBEEEE
FHEIIFIR AR 2 log (100 %) - TRIBE_EQA)ZEE)ZELEE -

=_
bt ECs CCso SI

BK 16.82+x1.89uM 215.4+10.7uM 12.8

SSa  1.14+0.08 pM  29.62+1.75uM 26
SSb2 16.13+2.41 yM 740442835 uM 459

SSc  86.1246.84 uM  716.79+83.17 uM  8.32

SSd  2.8+0.17pM  23.38+3.14uM  8.35
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[0045) E=ERLAEZEIYKSHAETR SSa » SSb2 ~ SSc f SSd
¥ C BRI R HEE - BRI BN E RGBT - 112
=R R ARIATRELEY) - 2515 1) EER7EMRE 24 /NFREZ
% BIIARSE » = RESERFEE R E (pre-treatment) ; 2)fREI1%E
MIEIREMA » 3 IR —REBR  ZREBEUSHXEHRERRE
(co-addition) ; DAz 3) fiRi /B 3 /NEFIRFEIIAZEY) » = KRR LI e (EER
573 & (post-infection) ° 7F co-addition FYEEET - T B B SeAREEZEE)
K SSa -~ SSb2 - SSd B EH RiFAIHIFIEA - BEEY A FHERERE ™
£ pre-treatment FYE B » FrERVEEYE MR - RIbg)25 HERIZEYRIF R L
FETERFEMRERA IR RS 7E post-infection BIFERT - SFIRFTHRIZEY)
S SEE Y RIRENIH AN RER R EEEEEERIEEL - 1 SSc R
EEEYFEFTTEEEREREER (throughout) W EE ¥ BB HIHIZK
SR(RER) - HLALMERATE SRR K SSa ~ SSb2 K SSd KIHRE
EHREI B C A RREFIEAMERIREE -

[0046] ZEVUE BLEIAREZEAYI K SSEHEH SSa ~ SSb2 ~ SSc K SSd
2 iR e N E Es(entry assays)fE 5= © £ 215 {t.(inactivation) 5z fff 7% (attachment)
FEERTEHEEESR SSb2 Al FREEA KIFREN e - mats
(fusion)AY B 5 25 TR LEBARS 2L HN Y . SSa B SSb2 & r]fi bR/l S LI E
MR T R B LA Y R ELVETE RSy SSa B2 SSb2 iR rT E ZRFIR
2 AH#(entry inhibition) - FI{EERERE AHNFIE] (entry inhibitor)

[0047] ZEAESBSHEE SSb2 HIFIREHEMME S AR -TE4T
TH Huh-7.5 fEFIIAMREENTE C IFRRESAIEHEEED B2
(soluble glycoprotein E2 » sE2) » ifi[FIRFLL SSb2 GEHE » {EFH 3 /NER% » LIRS
FRESIREAWR(PBS) IR 2 SSh2 RfmEs @ & AHT-E2 Tiastd iz Lrysw
BNEELER  XBRUBRZESITEELISAEAREE - GRER
SSb2 A[FEEHT# HCVec K sE2 BEfEIERIFE SN HREE A FERMU £
R BTN S SR B RS E R (SSa, S$Sb2, SSc, SSd) ] 1& M C 24
FFREIEEREEY) - S/ E REEAEE SSa, SSb2, K SSd 2 RIS HNERE 5

8
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BERHEA » Fitth SETERIEE T eSS E RS A ST
BB ZY(EE R S HRARNEBES IFN- o + ribaviin HAERR
VSR S TR -

[0048] & AESLHAEE SSb2 M SEFERER C R 45mH
R $5 58 - SIBFTR » DAL 2b ~ 3a » 7a HCVee /g Huh-7.5 SHREAL
EIBFANA SSb2 - #55EET SSb2 AMEIS BRI C BIFFARS B -

[0049)  S-CESLEAAETE SSb2 MISIEEHRRE A MIE ik S miss
AZHER - 15 4C T Hub-7.5 MBE-FAIA BE AR A hiysm s - mes
DA SSb2 » £ 3 /]NKR#% » LA PBS %52 SSb2 Rjkss - g ausiachay
48 RNA - B2 LB R S B EA R FE(QPCR)E B4 - /ST SSh2 A
B PR A LIS SRR 1a~ 1b- 2a - 6 By C BT AR B EMmIas 2 -
BERNTRFR -

rR=
Bt
ZERE
DMSO SSb2
HCVser#1 la 35103 IU/ml <10 IU/ml
HCVser#2 1b 32887 IU/ml <10 IU/ml
HCVser#3 2a 29130 IU/ml <10 IU/ml
HCVser#4 6 35144 TU/ml <10 IU/ml

[0050] ESHEABLEFECENERER  AREDELHET
SSb2 FR T ATHIFIELREY 2a HCVee DIV » SERE4HTIEIEL A ELERAY 2b ~ 3a -
7a HCVee BB R EERRAMBERIZERE! 1a~ 1b - 22~ 6 89 C BUFFARE
LIRS FTE C IR RIRES R E AV - B SSb2 TTHlI%%
BERA C A RRE TR REASEAEF T kE 8 IFN- a + ribavirin
HNEERANEE | 8 C BUFF R B 1A SR TMERIRERE » A boceprevir
K telaprevir ;Em{EFTEERR 7 ERIVEE | B C B4R B Y E AL R A
ERBRETF At EE BBEE(IEEE IFN-a + ribavirin {HF )R]
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[0051] SESHEHRAMHSERERIEIBR

[0052] Z5/\BI(A)ZE(E)/3 515 SSb2 HIHIMZSHREMY) ~ FHFER
BIRERSV) KEHEOREE(VSV) BERFEDENV) KFEIEEZRY)
R RR - EAERIOTREATR

=M
EiE SN CCso (kM) ECso (M) SI
MV o+ (-)ssSRNA  629.18+43.01 59.26+1.22  10.62
RSV + (-)ssSRNA  985.18+27.98 105.35+1.69  9.35
VSV o+ (-)ssSRNA  945.92425.09 49.82+0.75 18.99

DENV + (+)ssRNA  945.92+25.09 30.96+62.94 30.55

RV ; (+)dsSRNA  721.26462.94 139.03+3.51  5.19

[0053] EHZRIVETAD » EXERESFIBNAREL - BRETR
SSb2 fEFREIFY DNA 3¢ RNA %% - ERSERER HEEREEE
(enveloped or non-enveloped)H R EHIFIEE » 38 F SSb2 BENEIUR
BEEY) - IRIR SSH2 BINEERERERIHIFIZCR - A HEAE S NGRS - 55
BRI EERERRELEEIEIER - AZAFATEREEER
B BT DR IURERY) - BRE - EEREMRELI BA
BREABEEARA N EMEERERE PN EERER/ N RNAREES-

[0054] 1Ri% SSb2 MG ER BRI - RN LEHET
FEREOE  FE - R - T30 - 20T (RER) B3 EF R LT -
EEIFEEERS - PGS E TR A FERREEE
I EE KR FEEE BRI EEEIEE | SEIRE SSb2 B EEE
WEAEBRS  SEREIIRS LEE MG ERNYE  TRSHEE
IR TR - BREET T ENEERRERBERRNE
0 EEER I RATIHRERRNIERES RIFNE -

wn
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[0055] mftSedAEH B E EMSEMIIE R4 S YFIARE
W - SSEAEERR T WIS R EHEBE A T 0 RS
EENBREE  AREFAFKRMHGE EEESY  DSSREES
FER  BEAEFRSHS FREMIES » BEI<50 nm ZSKAIF - B
RAZREDE SV LRBE S EERE - KD BRI ER
7 LA HESEREY - BER - FE - 0F - &5%F - FEILRBE
BREZEEEVEAERRAERGS -

[0056] S—7TH AZAHRE—TEEE—SEYEA YN H A
TR — SRR EE RN — AT - & e S B E s EID
A—EBRT > ZBERFEE S TFREY B e TS8R ES
TREDT > UKRERSEREE > DUSESHEDEEY - ABELTE
FaBILL SSb2 541 - SdfH SSb2 Z FOREUH(SSb2-NP) » FE T fBHI 2 » %8R
BErEpth e ey s T et AR A AN EUE T 4e8AEE SSa ~ SSc ~ SSd
EE SRR ZE RIS B -

[0057] SSb2 Z= k&Y Bl

[0058) LIS {LiSEI#ESE(emulsion solvent diffusion method)IETT
SSb2 Z 4Bl ~ BHIRFE » T84S SSb2 T K(LELE| - AR ZiES S
FTREVPIT > #EA=EHEREY(Pluronic® polymer) ~ 38 Z4EEE(polyvinyl
alcohol » PVA) ~ IR Z &I SEER (polyvinylpyrrolidone » PVP)ZE » {&#2 SSb2
R WLISRZIARR e ER G - ARNEURRSLLIE B ZEE A RE SSb2
% 1 mg/ml VA% - DUBEMIF/KERR ZIF IS S FRBC LR, 35% KB »
e SSb2 IEHE ATR ZAGNERE SEER/ KA T - FIFBE R {ER SSb2 &2
ROSGUHIE LTI 5388 - BRNIE - B EZRREEEGR SRS
BIFR LBS)EEER 537Kk 53 » BIFTBEIFI SSb2 Zok b BB - LUE M IBAGEST

B BRISRAERITLRG - BTATEIAGIZ 525 SSb2 ZOKBYE| - A8

LB AERN SR R BRI - BB ERR LS
7K[EHERIA] -
(0059 RERAFIAEMESITHIBUE 1 - SSh2 RISHIEIENZ

11
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EEAW T o ARTMASSRIR BB AR E 6 LA R E R & @A
AT -

[0060] LIEIREESTRAGT(PCS) AT EBRI TR/ NS 16.57 + 3.88
nm ° FBLIE FEEMEE(TEM) EREs EBUBIN FHIR/NT 10 nm 2745 » B2 PCS
BN —EUER  ABEEEANGE 81.45 £ 6.14% - EBILE(A)RARZEIHEYH
EYIFIE X EHEE S ITERXRD)EEGRIEE AR o DL X ERsaoirE
(XRD)# EAEee S - WEEAFIELAIE BR &5 & #H (physical mixture
PM)FELL - B] RABIZKELEI(SSH2-NP)FE S SSb2 {if4 3.7 Z i&eut&a/t -
FHIL AT AIZK B2 SSh2 fE&ai&IRZk - SEUEI(B) AR IHEEYHE SR
FART MG LB (FTIR)E ERIM R S5 T RIS BRI 2 455 UL A 5t aE
BFTIREERM R TR EIEA » BEEKEEI(SSb2-NP)FTiFElEE =
RIRENAT#4(3,420 cm™) » (TR RN RS EIR A3 (SSb2-PM) » BERSY
FHERBEAEE FENAOIFAKER - MR FREIRXEIEHIEER
KEURE 2 SSb2 FESASRFETRRRIIRE - T B AFFAEN0 SSh2 FREE - 55
FE(C)BAZBHZEY RS B RE S EAR - AEEEREEELINE
BERESIETE o DI— R RASBIFEREE . SSb2 AR SSb2 ZR K BUMIEEE: » &
HERES BRI R AR ZS K BB SSh2 AR E BB EIETENER ) HETAEE K
E > SSb2 FA 20 4348 NEUER S0%IBFERRHY, - Wi ES B AR u R
FEdanyc o

[0061] LB EXERNDUREES

[0062)] Z-E(A)KB)ZFIEARFIRFALEHIF HCV K DENV
BRI 8 o SSH2-NP AyiS B & DUKEASIEI T TR FER » TS
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