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Abstract

Project Code : TRG4580068
Prpject Title : A Study on Anti-herpes and Anticancer Activities of

Medicinal Plants in Ubon Ratchathani

Investigator Ms. Pannarat Akanitapichat

Institute Faculty of Pharmaceutical Sciences, Ubon Ratchathani
University

E-mail address : pannarat.a@mail.ubu.ac.th

Project Period July 2001-dune 2003

Five medicinal plants from Ubon Ratchathani, used by traditional healers to
treat viral infection, were selected for evaluation of in vitro antiviral and anticancer
activities. From a bioassay-guided fractionation procedure, the partial purified fraction
from Dunbaria bella Prain (DF372) was potentially active and selective against herpes
simplex virus (HSV) type 1 and 2. Its 50% HSV inhibitory concentration determined by
a yield assay was 1.2 g/ml and its selectivity was about 17-fold. Preliminary
characterization of its antiviral action showed that the observed HSV inhibitory
activities were associated with neither virucidal effect nor attachment/penetration.
Moreover, anti-HSV efficacy depended on multiplicity of infection. Despite DF372 with
anti-HSV activity, ten fractions obtained from Croton cascarilloides Raeusch and
Dunbaria bella Prain were also found to have antiproliferative activity against
malignant cell lines (KB and MCF-7),with 50% cytotoxic concentrations ranging from 6

to 20 Wg/ml.

Keywords : antiviral, anti-HSV, anticancer, medicinal plant
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1.1 anadrayuaznanvasdaynd

v

lsaisufiaiorzine (Genital herpes) twlsn@adanisnagunus wu"l,ﬁﬁ"avl,ﬂlunﬂ
Usinauasdidasmafiniuognariasitefess: 30 lugaeszes 1020 Diduan
(Johnson et al. 1989, Cowan et al. 1994, Forsgren et al. 1994, Garland et al. 1995,
Fleming et al. 1997) lsaitgulnajsiniinaniaisy Herpes simplex (HSV) Uszinn 2
(HSV-2) w3aiAaldaniEe3y Herpes simplex U3zt 1 (HSV-1)  iafimsdaidiasu
A%ausn (Primary infection) ana ldwuamnsadionmavaslyatang wenaNiiLae

SugIgNnTaLauuiian (Latency) ududszanle Tuneshfidaunszduila
UszannIaRInG WFalsunuauuEsannsarinldiians@aiaSusn  (reinfection)

a a A g g 3‘ . . A [ a 3
lasTunaisuniadzaziwe (Julsadn, recurrent infection)  w3a liwuuwai3ulngue
WULRNIZLTRISNNUTIMeIEIzNe  LasinaliaauinedalTalsn  (Asymptomatic  viral

. = ' A & a A o o < & A
shedding) nmMsanswulunenesidusanatoizswanuiiniias  Jlamaas
Hulsadan 4-5 assdell wazdszanmdesaz 20 Alsanmaduslauinnit 6 assde
T (219819 10 ajediall) (Benedetti et al. 1994) mIfAaasudrRenaliinainu
ey ﬁwamz‘nmiaqmmws’nmmm:%‘l%iaﬂuw LLa:Lﬂumm@mé‘ﬂMmsa@@ia
lsa ldganfinssswasauldusznsnusnasea  lilsaisanedoizwedudyman
ImgundAYedzing

UONIMNANIANBINNITZLIAINENDINUINMIAALTBISUNIBITING LN TEAND
MwLaziinaNuFsIluNIAasdavedlinland (Stamm et al. 1988, Holmberg et al.
1988, Keet et al. 1990, Hook et al. 1992, Gwanzura et al. 1998) Wasserheit
(Wasserheit 1992), Dickerson Laz atwe (Dickerson et al. 1996) E:fuﬁi&gﬂm"mﬁmmad
UHASUIANS IIBTRaNdedansAalTalas LATENANNTIWINLTDLEATIUFITHRS
IMBILIZNA  NPNUILNUANUFNAUTIABATITZR IR BAUINABLTDISULAZ ALY
@A (Chen et al. 2000) Russell Lae Ate NBNWINUsTINININTReaLINGBL T

& A R S 2 o ' Ao a &
lead  wulRaauindaiaiiu HSV-2 gefisdauaz 60  uazgenirlumsnfifeaaudeisa
LOARDIRINLYIN (Russell et al. 2001)  wldganuIeNwmMIan lulszinauansm

WU AUTIRALTALaAFNNMIAALTBISN HSV-2 S18a288981nN31508as 90 (Gwanzura et



. 4 5 . o .
al. 1998, Obasi et al. 1999) aisluanldionsNidulsnSunetolzing  JzuLIANULHE
mU@T@ﬂ"ﬁnmmuﬂiﬂ@mawwziwﬁﬁmmigmm uazdaansdulsaditiasas
nilawSeufisunuluenldndniduiudnd (Ruiter and Thin 1994, Pottage and
Kessler 1998)

INMIANEIULUIZIN NI LADE RN UNRILATEFRILALFIAUUWITIR  (1TiBd
2540) i lull w.a. 2538 ;Eﬁm%ma@ﬂuﬂ‘s:mﬂvlm 15z 930,000 518 LATANA
o Tudl w.e. 2548 ﬁ]xﬁ;j@@l,%al,amﬂuﬂszma"l,m f91l3zanme 1,827,000 18 lag
=1 % v a va d? 6 a Id %
aJLLuﬂuwluwﬁaimﬂuwaaﬂi:mﬂ"lma:ugmmmma@a Aavludszanwsassy 3 was

v { 1 v £ A té 1 v Q a

sz nTing arm*’ua;3a‘?‘mmam‘ma@uummmuammﬁ]ﬂ@Naﬁlum‘sa@amwmsm
L TaLaRE Lo ﬁams%’m:nLLazmuqumiLLwins:myIiﬂL%uﬁai'ﬂazLWﬂ

ﬂﬁ]ﬁ;ﬁ'umﬂ“ﬁmﬁmﬁuvlﬁ%'ummaw%’udwLflu%%'ﬁﬁﬂi:%ﬂ%mwalumﬁﬂmLLa:
szdunsdineadlsa e laTunissusaslilaaa  Aciclovir, Valaciclovir Wag
Famciclovir (Stanberry et al. 1999) laglAsudszmuilaiiulsaasausn (First episode
treatment) waztlatdulsadianizass (Episodic Treatment of recurrent episode) @aaa
MWTUUTEMUENGadanuatni6aLilad (Continuous suppressive therapy) n3kEEn@ase
nwatedatiadaztisilasnunnaudulindt  wazdiNUsANTNAAGaN1IAA8AIINIT
Lﬁ@LLa:mmguLLiwaomiﬂﬁuLﬁfluisﬂéﬁ'] ARAAIUTIVAADAIINIINL  Asymptomatic
. . A A \ o ~ Aa ' ca &
viral shedding TaainzsislumIUsudasumsfadeveslsn  agelsAaenIanu
WINTNNNYTZINALaTITIALNININ ﬁ']lﬁmﬁﬂmﬂ‘mﬁaalifﬁﬂ%ﬁhﬂgomﬂ ;&"ﬁ’m
az%’nmLawszﬁaIsﬂﬁaﬂnﬁsguLLia LRaN9 LRNANID I TNAAAaNWENNNTIRUA  AITh
U e 6 = anz a d? Y [ [ d& & a
gpfﬂUﬂi:mmzﬁﬂmqmmuumaamgﬂwmumummmaqum"mmwmmugwﬂmutyﬂ
v A' [ A [ a' :l'cl 1 €dl‘” % % [ = 1
NaInn I@]ﬁlﬂ(ﬂLE\]E]ﬂﬁ]’lﬂm\ql%VLWiY]E]\‘]ﬂ%‘ﬂlll"lﬂuﬂquLL‘W‘Y]EJW%U’]%?]G%’JG]Q‘UNT]”H‘E’]%E]EJ’N
uwsnaeluwnissnelin@ai@a ity 39U 5 @w Aa Croton cascarilloides Raeusch,
Dunbaria bella Prain, Hymenocardia punctata Wall. ex. Lindl., Xylopia vielana Pierre L8z
. . & I = d'g 1 s % =1
Ziziphus rugosa Lamk. var. rugosa smLﬂuw%mmaﬂummmmmauas’mﬁmLLaWIm
157 GF uqmmmiﬂwaa@maaamﬂmsﬂﬂmmamulm WITOATAN LAT Ama
(Unpublished data) Lwawwmﬂﬂslmwmaaauuvl,wﬂwﬂwumumummmm WA
Iaﬂ’la‘l,umﬁﬂmmaa;jﬂw aAMIUNINTzNevaslIaSufatsnauazlsalens 57
=< A A o o ° . = o £
DINANALNWEI NN NY TN @1aamumﬂ‘szmﬂvlﬂgm‘swowmul,aavlﬂmﬂmu

p:lvv ) 1 ™ 6 @ v 1 a v J =} o = a e va
uanmnumm"l,ﬂgmiagiﬂwwuﬂw aumulv\ﬂgnmnmu uaz/MIavinnIanedIaalna
@ v 1a & = L A a A @ &

m?umﬂwuﬂﬁ")’[@ﬂimmmnmumﬂwamnmiﬂﬂmwmﬁmﬂsmwmm:wwml,ﬂum
ALY
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UNNUNINIFIITWNIIN

2.1 132133 HSV

o3y HSV iluaundnlu family Herpesviridae @9ufln family Inajusznavuss
sanBnifeuiaszila (Roizman 1996) dflumiu DNA muguazduiduass w1
RALUHIAA (latent) @ lududszann mgmﬂmau%aﬁu HSV Usznauaas DNA §luy
YUI1Q  152-155 kb ﬁﬁwﬁfm capsid T93AI3896ILUY  icosahedral symmetry
Nucleocapsid (capsid 4az DNA) Hidurgudnanidszanm 125 nm uazgndausaueag
tegument (amorphous matrix) I@U%uuaﬂq@ﬁa envelop ﬁLfJuvlmﬁu 2 ‘%u (lipid bilayer)
Usznaumetnalalysdn Li‘iaimd’mﬂs:ﬂauﬁy’mml,l,ﬁaamql,mm%aﬁmﬁmm@ 200-300
nm

o3y HSV wivldidu 2 wiie Ao 13030 HSV Uszinnit 1 (HSV-1) uaz UszLnnil
2 (HSV-2) L%‘yaL‘%&Jﬁzaaaaﬂ‘s:mwLﬁag]mUlﬁﬂﬁadgammﬁﬁéﬁmm:mﬁauﬁ'u Nan
Usznauwes DNA Andloutuisdosas 50 lay DNA Sluuwedidiody HSV-1 uas HSV-2
uw1a 152 uaz 155 kb aus1aU L%aﬁué'anﬁhwmﬁ'ulu@‘hmeﬁgﬂﬁ@ﬁamaﬂmﬁ
endonuclease, 1w1@lUsAuvaI3a, antigenicity Tanfisanuaiddogmannd (thermal
stability)

\Fai50 HSV-1 uaz HSV-2 vnliifalsauasansmearmnenainléwanouuy tiu
wHafitn @1 sued altnzFuWug wazlinFulwdnuaniiia (§3196 2540) FIUNINUHET]
19N HSV-1 SnWULS oMol uan sauunafidiniedsdinifinan HSV-2 ot
Isfamaunsany HSV-1 USmdnietuas HSV-2 ustowwiiatanle

Tsasufinuteslaun Tsaisufithn uazlsaSuiiadioazine (Genital herpes) laglsn
L’%u*ﬁa’ffm:LWﬂ%’@Lﬂui‘mﬁl,ﬂuﬂtymmammsmqmﬁﬁﬂﬁty

2.2 TsaisafiaSaaznd

dulsadademanaguiuiidunsn  lsasufiotvnawalavdulva (avaz 80)
AnifiaaIn HSV-2 wWiatduaingan HSV-1 (83196 2540) wu"l,@i”ﬁ"avlﬂslunﬂﬂizmmmz
faasmafintuenariasalutasszes 10-20 T uan Asasas 30 (Johnson et al.
1989; Fleming et al. 1997, Cowan et al. 1994, Forsgren et al. 1994, Garland et al.



g d' d? a U 1 dl' A d'n C R
1995) WANINNLTBRNINE N MENIEaywiIaTasnsaniInIL sz m 3-7 1
o Y a a g & . . . = '
i lFAanIfalTanTiusn (primary infection) @983 ldwuainisniaionnsvedlsa
& AL o A \ { .
5y mﬁwﬂugumummaumazqma (ij‘i’]dﬁ 2540)  luannziemeld
uTamIamalsylinaaanIemele  WwassuTanauLdiarlnludszsn  1ile
Qﬁﬁmmua@mLLaz/‘ﬁ%aﬁ?{aL%Hmmzéjuﬁﬂwﬂsza’mﬁaﬁmﬁfa WalsNazaanan
U3nmnsandinwuiiwn  lagldwuunsSudnnguanuiamsiioFanusnmeione
L@ (asymptomatic viral shedding) wiaidulyadn (recurrent infection)
saol3nlsuNAAIN HSV-1 ez HSV-2 Janumenaiuafiny na1dfa aeln 2-3
Q 1 1 { a = 1 g; 1 |‘§,
aumnﬁnqulmm%u (papule) NUSLIMaIBIZING viataane mﬂuumm@@;ulmymu
A :/ . 3 ] :/ a & a dl > d! Id gﬁ
waziiiihla (vesicle) Lm’s@quuﬂmnmrwLmzmmﬂmma Tyaisunateziwadalua
wsn  WnRaIMIEILRnlsawIwl TN 16-21 I iwﬂsﬂ&lu;jmuimﬁ'ﬂﬂﬁ]:ﬁuniwj
N mmwaomiam‘%aﬂ%Lmﬂﬁ]:;mmﬂi’]mmiﬁLﬁ@miamfﬁasﬁﬂ INNIIANBN
' ' Pui I A A o o = & = & S a
Hwiwun T enesdwsunatsinauLavikiass  dlamsaziiulindadn 4-5
a9del wazdszanadeuaz 20 Ndanmadudrlaninnin 6 asedell (81989 10 A%
¢iall) (Benedetti et al. 1994) miaaiaisuddialimiaanuiiay Inansznude
qmmws"mmmmz%mlﬁ]@iaﬂu"lfﬁ LLa:L'ﬂumm@mé'ﬂslumsamiaim "Lﬂgjmﬁ/msmmaa
AW TLAZNIINULINARAA
#ANAINHMTANEINITLUIAINENGINLITNTAALTBLTUN TN ATEGIRE
FanSAmwLaziiuaNu R luNIGadavaslInlend (Gwanzura et al. 1998, Hook et al.
1992, Stamm et al. 1988, Holmberg et al. 1988, Keet et al. 1990) Russell lLaz atwe
, cda A ¢ & A ¢
(Russell et al. 2001) TYINWINUTETININGNALROAUINGALTALEAR  WULROALINGALTD
a 8 o , Aa A A &R ' , A
133 HSV-2 §9D09388az 60 LLazgamﬂmﬁsmmaa@amame@ammmm LTLAE
[ = =3 1 dl a nﬂy 6 a g a
NUTEWMIAnElwlssinanawsn1 WU audsaalTalandin1IaaLTaSy HSV-2
' [% 2 . A 2
SABdININNINTesa 90 (Gwanzura et al. 1998, Obasi et al. 1999)  afisluauld
ea = a A o A o o ' Aa
LaaaNLdwlsasuNaILIINe TeULIANLNARILA I M WA la gL aNIz I e N
Ao & r & oA = P o vAdA A ov @
DM TTL LLazuamﬂmsLﬂﬂsﬂmuazlmomwmamswmUur}uluﬂu"lmmguqu )
1n@ (Ruiter and Thin 1994, Pottage and Kessler 1995)



v g a
2.3 21 NLBALIN
prduwsuniuseslildludagiu ldud Idoxuridine, Vidarabine, Fosacarnet,
Interferon, Acyclovir, Valacyclovir L8z Famciclovir ﬁﬁ]fgﬂumﬁ@u drug of choice lu

mM33nlsalsy Aa Acyclovir

o}
N N
T Y
)\ N HzNJ\N N H2NJ\

r HO— o H3C>/\ (O—l/o

' Acyclovir Valacyclovu'
Deoxyguanosine

sy A2 .1 lassadi 4

Acyclovir (ACV) (3171 2.1)

\JuayWusvad  deoxyguanosine %aﬁmmgmmuﬁﬁwdmﬁ%Li’flmaL%au@iaﬁu
(acyclic ring) WA vl,&iﬁ%y: -OH fdunss 3' (Bastow and Akanitapichat 1997) ACV
aanqwﬁﬁ’mﬁu"l,ﬁﬁaagﬂLﬂﬁmuLﬂu ACV monophosphate lagiaulas] thymidine kinase
ﬂladL%aL%ﬁJ ANAY ACV di- LA triphosphate lasawlas] cellular nucleotide kinase
'mﬂffu ACV triphosphate UHINY deoxyguanosine triphosphate lunsaunuLaw s
DNA polymerase vodtBaisu  #inl#nnsais DNA mau%aﬁugnﬂ'uﬁ”'a WonaNIL ACV
monophosphate £1avinlilaifinsa19Wuse phosphodiester Uae DNA 1589970 ACV
1% 3-0H 1lunalwnisdesnsy DNA 289178150 (DNA elongation) anazdy

Aa

AcV saflugnitaaaselunsly wnzeengnilanizianzasdeosy  nsusws
mv‘h"l,ﬁﬁgﬂugmmu%'uﬂizmu aarinaaadand wasldnianzi uaiidadasda dav
155uaz 5 %9 1euws  wasdds=Aniua (bioavailability) 189 ACV Wlalisuisenn
fendn (Fonaz 12-20)  39lafimanawniln Valacyclovir (gﬂﬁ 2.1 ) @aflu Prodrug 1u
31/ L-valyl ester ialWsussemu Valacyclovir lTlseininaginatesas 54 uaz
angaduudilandaenli ACV A lduazmionu

WONINATINENUMIABEN ACY  UasfIWLMIABENdoNdIWTal5y Foscamet

Famciclovir luiiasuds linauauasea ACV (Coen 1991, Pelosi et al. 1998)

]
=)

2.4 synlnsosdudsnInguasssRfingaunn g Autnlsnunlsaaadelsa



Croton cascarilloides Raeusch (Eﬂﬁ 2.2) Lﬂuﬁﬂﬁﬁummmﬁﬂ%%avlﬁvjuagﬂm\‘i??
Euphorbiaceae (Wunin uaz aus 2541) HTanaed “wdihidw  wIeBadunlu
TInTagUaNTHIR “Wizidiwizesd (udatiad uar winauda 2541) AaTIwgmnng

A v 1 Y o a = A v Y o a = v k%
ilng Aa duuazunuldinplafiasad  wWRendulfihylafiose’  wilduazuiszg
Ams whengnldudlduazuifoulunszmetn  nldudld (fundu uas oy 2541)
unngdutuiminguanemil (udatiad uaz wiswda 2541) dsulfdmwnnduinas
< a a o o Al £ o a A A
duenudldliedgnanla  destudslifinonungniduisuvesisilunaaanasasuaz/
WIoluaainasad nmsansudesdulas wITassas waz At (Unpublished data) wu
NFmFNARLNNNNVaRUANEU Nl Methanol waz Ethyl acetate ana NANNLTY
v = 1 a aa Q(QI g: ¥ a Ui v ] I =Y
7% 50 lulasnsudeladans Ngnddudasasulansiosaz 100 wazliwuanauduie
YBIFIUFNARLNLNTALI

Dunbaria bella Prain (3U7 2.3) 1ufzlui3d Fabaceae §iTananedn “v19a3y” n3a
A A [ (% A « A ” € A € a
FoSunludminguanamiti “onaean, Moy’ (WAaliad wer adimvm 2541)
uwndiuiudaniaguanonddoulfdmwnnduihan  uazdwihiudszmuuilinans

e oV A £ o A A A A o &

ny Jetudslidnenugniduturesisilunasanasasuaz/mialudainasss 90
maanw e idn (WITIaL Lz Ak, Unpublished data) WUINEIMENAREILINATING
1 Methanol was Ethyl acetate anafnaNauLiudn 100 bulasnsudalafansaNisngues
d? a vR v 1 < a 1 04 d' o [l
pasulanedasay 100 wenanldnuanuiduiwvassmananeungaan  iwsnz
a & 2 A =« & | _a

Immgasenvasadinnzfssduduaading

Hymenocardia punctata Wall. ex. Lindl. (U7 2.4) dudrlidudusmaidnniald
Wuwagluiad Hymenocardiaceae (Wun i uaz 8wy 2542) HTanaed “unu” wia
A A [ @ A A v a ¢ A € A
Faisunludniaguanamilit “uas, W8y (edafiad uaz wwana 2540) asswem
meenneda e ldltudtialissausieme sudase uwinss awldltuARensg

od = @ o el o o o Aa o o
uwildi@esBy (uniu uaz asur 2542) unwndiwhuimiaguansmiisulfaiud
v U :/ { a = > 1 Af
dudutindn  wilsadgndnla (edafiad uaz uwana 2540) Tagtudslifinoanugnd
o a P A v ¢ o ¢ .
MunSuvaInThlunasanansiuas/mIaluagainanss wITmIaw waz ame (Unpublished
data) WUINRIRFNARENLANNE1GUNLT Methanol uae Ethyl acetate &Na  &131IDLUEI

¥ a U v { v v Qs 1 a aa é T
dasuldtsdenay 100 Annududu 50 lulasnsudefadans T9ldsananuanuin
AYDIFIBFNARINLNTALIUGADLTARNLLALIUNE
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9 U 91 2 .3 Dunbaria bella Prain



Hymenocardia punctata Wall. ex. Lindl.

. 4

Xylopia vielana Pierre

. 5



9 J Nz .6 Ziziphus rugosa Lamk. var. rugosa

Xylopia vielana Pierre (Eﬂ“?l 2.5) Li’luﬁﬂﬁﬁuﬁua%ﬂmaﬁ Annonaceae (WU LR
ad ' o @ A A a o @ a o &
Amuz 2542) AiTanaed “ndneay” WiaTaSunludwiaguan sk an (3
ROAE wa 233330 2541)  Usminad sauwnulTaIuduues Xylopia vielana \uenNutinu
lunssnslsanuaisouazan ld (Nieto et al. 1976)  snutudauls aan Wnasses
e dyeven thgeiala (edefiad uwaz wwane 2540, uWENA URT ATz 2542)
el o o o Aa v, A @ Lo A R a a
uwndiuinudaninguanonideulfsudfanduusingy usieww udlsadgnanls
v oW A Loy a A A - v & =
Totuds lidnenugnidwmturesiisilunaaanasssuszmialugainanss nsdnm
asdulas wissasl uaz A (Unpublished data) wuingiuananenuanniliandui
&NAA28 Methanol way Ethyl acetate Naatdudu 50 lulasnsudeladans an1sn
v & & a v o ' & A ) o A o | &
gugarasulansdesaz 100 wazldnuenulufvvassiugnanenuNtalandaloas
dq, a
IWIZLREIUNG
. P A & &€ a ¢
Ziziphus rugosa Lamk. var. rugosa (Eﬂﬂ 2.6) \Hudalur9d Rhamnaceae (NarDaY
a aA o o A A A o @ A
ez a3IvImk 2541) ATenawdt “uzala’  wisTeldunludiniaguanmili “wann
g’ luwdszinadwdy  unngwuwiuld Ziziphus rugosa  &auwiReniiuiesnsnains
V89329 UazInwa1nIiaszq (Tripathy et al. 1988) IEudnnuiThsnanislaa
329 (Kulshreshtha and Rastogi 1972)  wananidslfauilfanvasirduiuendy
flasaz (Bhandary et al. 1995)  uwnduthudaniaguanonddeuldsunn (9d

a 6 a ' Y A ¥ g o
ROAE LA AIIITTW 2541) LLGZU’NT‘IQ&&“H&’J%LUGQT’I@I% iﬂi:ﬂI‘Jﬂﬂﬁ’](ﬂ IHITUNIT

10



V]@‘IET?J‘LIE]YI%{YIN%’J’?YIH’VUN Ziziphus rugosa WU @nanaannidfanuieruia 100
Sasnsusenlansuilledadnlutesias (Intraperitoneal) 189n32eny  ANEAAANNT
(Khosa et al. 1983) §uaRAINARANEIMNSINSIaINANLHa (Antispasmodic activity)
luwy Guinea pig (Bhakuni et al. 1969) walinugnslunisantie aamIsnigy @1
hiswfia Vaccinia duilasm:  wieanennsinievesnaruitelusiuanadldanly
(Abraham et al. 1986) ﬁaﬁgﬂuﬂ'ﬂ&iﬁﬁﬂdﬂ%gﬂﬁﬁﬂ%ﬁ&l%adﬁ"ﬁﬁlu%aa@maaau,a:m%a
lugainaaas  wITwsast uaz Aoz (Unpublished data) wuingiwananeuannilaen
fufanagy Methanol waz Ethyl acetate sanTasusatesyldfetasas 100 e
dutu 100 lulasnsudefisdtes deligonanvenuiuisvessiusnaneuiitaiam

. & & a
AOLTRNLNIZLRLIUNG
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UNN 3

ASANRWBITNIVY

dunaunaasslulasemyise (gﬂ‘?'i 3.1) Sevsit

1. msm‘%wmuaﬁwmumnmqlu"l,wmazmaaqu%ﬁmﬁw

2. MILENEILEAINNI WIS NIRRT ONTT NS luzusuanaandiuana
T St st GUTCHY

3 ﬂ'mmﬂmmamqw%ﬁmﬁﬂugﬂawsaﬁ@ﬁau’%qw%mﬂﬁauaﬁmﬁﬁqw%ﬁmﬁu

4. msﬁﬂmLﬁadﬁmﬁmﬁ'ué'ﬂmmzmiaanqw%ﬁmﬁmaammﬁhﬁau‘%qwﬁ

5 ms?mmmjmaamiﬂi:ﬂaumﬁlumiaﬁ'@ﬁaﬁqw%{ﬁﬁqw‘iféf’mﬁw

P a & v @ o Aa £ o =
* Luaﬂﬁ]’]ﬂuﬂ’)ﬁluLﬂuvLﬂvL@V]a']"ﬂvL@ﬁjuaﬂ@ﬂwﬂ'ﬂﬁ@quugLiﬂ

3.1 m‘saﬁ'ﬂu,aumn@huaﬁ'ﬂ/m‘mﬁmﬁw%ajﬂ§%ﬁnasgu1Wi
3.1.1 Taauazainsol
— Methanol
— Dichloromethane
— Hexane
— Ethyl acetate
— Anisaldehyde 0.5%
— Dragndorff reagent
— Ferric chloride TS
— Ninhydrin 1%
— Silica gel 0.035-0.070 mm 8 0.060-0.200 mm
— Silica gel60 F254 (aluminium sheet)

— Column a1 2 cm x 50 cm, 2 cm x 100 cm , 4 cm x 90 cm, LA 6 cm X

80 cm
— Sephadex LH20
- m'%'aam

— Hot air oven (Nuaire, USA)
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— Percolator
— Thin layer chromatography (TLC) densitometer (Switzerland)
— Rotary evaporator

— Separatory funnel

3.1.2 MILATLNEIMANARYIL (crude extracts) 1N} WINT

-ﬁnaguvlwmazﬁaLL@@IﬁLLﬁa wiuuazuaduduing  answinluauly
LLﬁdﬁﬂqm%Jj“ﬁ 50 ° C

- ﬁﬁmgiuvl,wﬁhmu 1200 NINADA msﬁﬂu percolator LANAIRZAY
dichloromethane:methanol (1:1) wanwn 24 alus  lwmsanasant glu
8031 1 ml dawfl  LAndvinasaawitensisedndsesliis  waziiuans
siiaawnsznigsanala lagld dichloromethane:methanol (1:1) USanas 8000
ml @iamgu"lwmﬁwﬁ@ dnsnsazansanan lalUszineudsans  rotary

& o A4 a
evaporator LNURIUINANR EI'T]JW"INVL@I”LW’I]') ARDN

3.1.3 m‘suﬂnda%aﬁmlmiaﬁm?ian%qﬂ%{mmi'maﬁ'mwmu/ei'maﬁ'm
- WW Stationary phase flazl#* 71U Mobile phase AlFausuusn awldiduiile
@eoarn  ansinadslu Column 9w Stationary phase Sawiuagsdaiiio
AT
( 1% Stationary phase 30 nsudatmINRENU/EIUETA 1 N3W)
- 1 methanol asludnaiansnu/dimanauds ludSuaiioswelddinania
wenu/mnanauisnsznssnduilolfientn nIUaFIBHENIRLRS  UEIN
aalu Column Mgy
- 1§ Mobile phase ud?lvasanaeand19luaasn 1 ml dewfi LHUAIBENIa:
10-50 ml/beaker
- WUaESENAIUFINaAA8 LY Column la
- dhesstaldsmvoudts  ansuswsnsstades uindaswdugnglas

NAIIWIAN TLC fingerprint
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ﬁ&ql‘lrbl‘ﬂi

-analasdd Percolation uaz 14 dichloromethane:methanol (1:1)

ada o

(31080757988 3.1.2)

%
< A

AMINANRLIY | - NaORaUNDIWLTDLIN HSV-1 62835 Plaque reduction assay

(3z U398 3.2.2.3n)
v - wgnauanalagldinafia Column Chromatography
ada v

(3“’L‘JJEJ‘JJ’)§’J'€]EJ°1IE] 3.1.3)

waz 1 bioassay-guided fractionation lag

M NAFOUNE AT 3N HSV-1 @285% Plague reduction assay
Gudsvitidedea  3.2.2.3n), nameuaNnuduiwdaisasdnd
(zdovitieda  3.2.3), nasauaNnuiduiudaiTasuztss

v (v Jpu3D9870 3.2.4)

dmanaNAgNsANwLTaIIN HSV-1 &

a

wazd TD,/IC, = 3

50 —

- wonauanalaslfinafia Column Chromatography

(3108035739878 3.1.3)

£ a &£
aqiﬁﬂﬂﬂﬂﬂsﬁﬂﬁﬂ&lqﬂ 'TH)L%QL‘SN HSV-1 @] LLﬁ“N TD /IC > 5 —p ﬁﬂ‘]ﬂ"\q‘ﬂﬁ@la HSV-2

50 —

[ (32 d8u3%7988 3.2.2.3n)

v v

o NN as
dnvngnmaiiiiosan ngNSMwLBalsa [(HSV-2 & HsV-1)] lag33 Yield assay
(3 dpuADI890 3.4) (31 D8u3D79899 3.2.2.37)

v

‘s 4 Qs Qs d‘ a Qs & a
ﬂ’liﬁﬂi&ﬂl‘ﬁEl\‘iGgl"lrbLﬁEl'Jﬂ‘.Uaﬂ‘isl'mzﬂ'liilaﬂt']‘Vlﬁﬁﬂ%ﬁﬂﬂﬂ\‘lﬁ’liﬁﬂﬂﬁdﬂiiﬁﬂﬁ

v & a &£ a & a
1. Namadaﬁiaﬂﬂﬂ\‘lUiqwﬁGlElﬂ’liLmJTm?ladmaLi&l
£ v a & o 1a & a - '
2. f]“/lﬁ@l']%lﬁ&l’l.l%ﬂﬂlli&l']ml%aLs&l‘lﬂia‘l&l

&£ v a & a £ o a ¢ s - '
3. Z]‘YIﬁGI’]%LSN?JE»Nﬂ’]‘Jﬂd‘]Ji&!VIﬁ“ll%mJ?i%G‘lTJadL‘Iiam‘W’]zLa ﬂﬂﬁia1u

]
= a

o &£ &£ ‘s '
4. svananeuigndiignasindasanialal

(sz1iauAtipde 3.3)

3UN 3.1 UHWNITIY UATAIAUTHABBNITIVY
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= v ¢ a = | a 1 3 a 4
3.2 ﬂﬂi‘nﬂﬁﬂﬂq%ﬁ@l’l%tgat‘a’&l, q%ﬁﬂﬁﬁNLﬂ%WN@lalﬁﬁaﬂﬂﬂﬁl LLasfnNo

@) A 1 6 [
ANNLLUBNYaDLBaaNSLIY

321 Jaauazalnsal

RPMI-1640 (Gibco ', Grand Island, NY, USA)

Fetal bovine serum (FBS) (Gibco TM, Grand Island, NY, USA)
Glutamine solution 200 mM (Gibco ', Grand Island, NY, USA)
HEPES (Gibco ', Grand Island, NY, USA)

Kanamycin (M & H Manufacturing Co., Thailand)

Dulbecco’s Phosphate-buffered saline (Gibco TM, Grand Island, NY, USA)
African green monkey kidney (Vero 76, ATCC No.: CRL 1587)
Human epidermoid nasopharyngeal carcinoma (KB, ATCC No.: CCL 17)
Human breast carcinoma (MCF-7, ATCC No.: HTB 22)

Human lung carcinoma (A549, ATCC No.: CCL 185)

HSV-1 (strain KOS)

HSV-2 (strain 186)

Trypsin (Gibco ', Grand Island, NY, USA)

EDTA (Gibco ', Grand Island, NY, USA)

Sulforhodamine B (SRB) (Sigma Chemical, MO, USA)

Crystal violet (E. Merk, Germany)

Trichloroacetic acid (TCA)

Dimethylsulfoxide (DMSO)

Methyl cellulose (Sigma Chemical, MO, USA)

Tris (hydroxymethyl)-aminomethane

Acetic acid

ACV injection (DBL, Australia)

Tissue culture flask 25, 75 cm2

Cryogenic tube 2 ml

24-well plate, 96-well plate

Eppendorf tube 1.5 ml
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— Humidified 5% (v/v) CO, incubator (Shellab, USA)

— Micropipet 1000 ul, 100 ul, 10 pl

— Elisa reader (Bio-tek, USA)

— Lﬂ%ad‘ljumfjm (Centrifuge) (Hettich, Germany)

— ﬂﬁaoﬁgawiiﬁﬁ (Inverted microscope, phase contrast) (Nikon, Japan)

— Freezer -70°C (Nuaire, USA)

3.2.2 "3§ﬂﬂaauz]ﬂ§€f'1m°§m‘%u, q7|§mwu“]uﬁwiama5ﬂnﬁ LLM:]VI%'JW
(uiwaaisadauziSe
3.2.21 NSINLIALILITAE Vero LazITad NS KB uaz MCF-7
- irasUnd Vero #9l8lunsinnziaesdy  uasimaswuz3e KB uas MCF-7
gniwnziasslua1mis RPMI-1640 fl FBS 10% (vAv), L-glu-tamine 2mM
e kanamycin 100 Llg/ml uaunlu Humidified 5% (v/v) CO, incubator
# 37°c  WeswimmaddUsinandulumousilsians (Confluent cell)
LIRRIIWIN 1/3-1/4 a:gﬂﬁflvlﬂl,'é?mlmi@iavlﬂ (subculture)
3.2.2.2 msaGaalBalsa

n. Ww3puafonuoddasy HSV-1 uaz HSV-2 lagvinld wwas Vero @a
L‘%a‘ﬁ 0.01 plaque per forming unit (pfu) /cell wazunly Humidified 5%
(vIv) CO, incubator 71 37°C 9w cytopathic effect stnawusasaz 90 Ny
léndasgansyed IMNUWLATRATAAIED (infected culture) UTUTIR -
70°C uaa¥ihlAazany (freeze-thawing) 3 38U 41 infected culture i
wagslagldnanuisa 2000 rom 10 wifi  fiuswla (supernatant) 137 -
70°C

9. USImwhTaal83F plague assay o

- Bo9vadanuasBaiuas 10 Wi (Serial dilution, 1:10)  udavihlw
Confluent vero cell @aLdads Inoculum AFaanaudr1t5anms 0.25 mi lu
%ﬁmqmaa 24 well plate  lasyin 2 ddanitinnu LTI (duiplicate
sample) ’mnifuﬂﬂu Humidified 5% (v/v) CO, incubator ‘ﬁl 37°C
Uszanm 1 72lag

- $19@ Inoculum ftAueanuasls Overlay media WRILN infected

culture 1% Humidified 5% (v/v) CO, incubator ﬁl 37°C w11 2 1%
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- daulwaseny Crystal violet 0.8% (w/v) agndttas 3 T2lud  a1einLie
o g v { a £ & v v Led o U v
fAaRTaNNNY  wadIRIlRLAS waziuduin plaque lasltnasd
anIan
o a dgl/ a d'd A aAaa
- AwawdSunanTalsunile 1 §a8aas
< ¥ A
3.2.2.3 MINATBUYNSA1WLT LS

n. Tne35 Plaque reduction assay

— ¥ls¥ Confluent Vero cell aiaisa HSV-1 wia HSV-2 ludSanm 50
pfu davay Uszanm 1 T2l

— A9 Inoculum fitiuean  udLfin Overlay media Afduania/mIana
ﬁau‘%qw’ﬁf vda AcV wiolufidmana lawvih 2 drdenitsnnuidudu
(duplicate sample) WeLN infected culture 11 Humidified 5% (v/v) CO,
incubator 71 37°C W1t 2 3%

— faulTaael8 Crystal violet WazHud 1w Plaque Muidazalatnglas
ldndasganysat

— @I % antiviral activity 310

% antiviral activity = [1 - $7%3% Plaque aasniluldazanudadn] * 100

F1u7% Plaque dufdilu control
— WU N R aIEINENa NN UE TSN ldTauar 50 (ICs)

laga19n3INIEning % antiviral activity WazANNITUTH

2. lae35 Yield assay

- ¥l Confluent Vero cell fiaiBaisu HSV-1 %38 HSV-2 lul5anas 1
pfu/cell  Uulw Humidified 5% (v/v) CO, incubator #i 37°C Uszanms 1
S2YETR

- 149 Inoculum Fitfiuoen uddldenmsiasamas 993 0.5% FBS uas
Jludesaiansnigns  Uulu Humidified 5% (viv) CO, incubator fi
37°C win 19 Tl

- Ut infected culture 7 -70°C

- ¥ infected culture azansuaILtLds (freeze-thawing) 3 JaU  #1

Uinauzasunimuaniluudazngulasld Plaque assay (Ta 3.2.2.21)
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= & A ' ¢ a
3.2.3 mInadaugnsaNnutluieanatsaalna
n. lag3s Pllaque reduction assay

o v A a @ (% ' [ o A
‘Y]"Iﬂ']ﬁ‘l’l(?’lﬂa\‘m\‘]“?]?J'ﬁU"IEJI%“UB-3.2.2.3ﬂ FILNANRUBIRIVRNGA/FITIRNAN

a SLda (3

U3gnIniidenIngananuadsad Vero watandanloadeaan crystal violet  USINNF
) A

a =] VY Y { o
gaufiineanuasie plate Thurs  laslhazuuw (), (&), (+) uaz (++) WadIURNA/ETT

o & a £ o v 6 v v v ' L3 v
ﬁﬂ@]ﬂdﬂﬁf‘mﬁ‘ﬁ’]&mLsﬁﬂﬂ‘ﬁ@'@aaﬂiaﬂﬂ$ 0, JagazuasnI 10, 38882 10-50 LAY JBLRZNN

nN31 50 §NNR1AY

2. Ina35 Colorimetric assay

=)

' & a o 4 =g e A
— lawaddnd Vero dwan 5x10° dangy lusmadsaaasniinialifau
g g & a Qr o :‘ 1 é v v
ana/mIananILIans  aslu 96-well plate lawv 3 drdanieanuidudu
(triplicate sample)
— duLwas b Humidified 5% (viv) CO, incubator f1 37°C ¥t 3 34
— 1w cold 50% TCA 20 WU dianay  9INUWII plate 131 4°C win 1 7
JEE
o s tﬂl a £ v Z/ v té v v
— §19@ TCA MAnUAza9e811 WaHalALRS
— 1@ 0.4% SRB 50 W diavgy fialivszanm 15 wifl udaddauazinaean
1% acetic acid WaTHILALAS
— 1AW 10mM Tris 70 LU dianga Wa281UA" Optical density (OD) 71 562 nm
lagled Elisa reader
1 dl L 1 dld 1 Qs o & a Q{ 1 dl
— e OD adpzasdiatniidwana/mIananiuigns  uszduadulu

NYNAILAN LRIRIWITAN % cell growth inhibition 91N

]
' >

% cell growth inhibition =[ 1 - OD &880 INAFIUEAR  * 100

oD mﬁﬂuﬂq’umuqu
— mmmmLﬂiTmTwuaamuaﬁ'@/mmﬁ'@ﬁaﬁqw%{ AfluRudaiasUndigas
v2159 I lRimastsuInanasouas 50 (CCsp) lapayonsnszning %
cell growth inhibition W&ZANULTUTY
3.2.4 msnadaugnaanailuiisaaimasdnd
nasavlaglfimasusise KB, MCF uaz33 Colorimetric assay eafiodungluda
3.2.31
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& v A o £ v a o A
3.3ﬂ'liﬁﬂflsl"ll,fIJa\‘i(ﬂulﬂﬂ?ﬂﬂaﬂﬂmgﬂqiaE]ﬂf]‘nﬁm'l%ti&l?.la\‘iﬂ']iaﬂﬂﬂ\‘i

ﬂ%§ﬂ§(Preliminary characterization of anti-herpes action)
3.3.1 mmaaawsaﬁaﬁau‘%&gﬂg@iamuﬁuf@maaL%”m'%u
- NARBUAILATD VYield assay (18 3.2.2.31) lag¥inli Confluent Vero cell &ia
0150 HSV-1 viia HSV-2 lut/Sunm 1 pfulcell
- ﬁ’lﬂ%&l’lfuL%aL%wﬁa%ilu (Intracellular virus) Lazwanuas (Extracellular virus)
luﬂﬁjuﬂ’mq&lLLa‘;ﬂﬁj&lﬁﬁd%%&ﬁ@ﬁdﬂ%qﬂﬂuﬂ’n&lLfﬂﬁ%@hd6] lasld Plaque
assay (19 3.2.2.27)
3.3.2 qwgﬁﬁut%uﬁuﬁuﬂ%uﬁmLﬁaL’%am%'ahi
- NAFBUI83T Yield assay (18 3.2.2. 31) law¥ihli Confluent Vero cell i@
\B015% HSV-1 w38 HSV-2 lut/Sunm 0.01 uaz 1 pfu/cell
- mﬂ%mml,%aL‘%uﬁv’mmﬁmumjumuquu,a::ﬂtejwﬁﬁﬁhuaﬁ'@ﬁau‘%qw%glumm
Wwaduai 9lasld Plaque assay (T8 3.2.2.2%)
3.3.3 qwgﬁﬂut%uwaaaﬂsaﬁﬂ?iau‘%qﬂ%Ff*fi”uﬁ'mjﬁﬂmaamaﬁl,wnu?i”ﬂm%avl&i
- NAFOUANTAIBAT Plague reduction assay (18 3.2.2.3n) lagldiaasinne
IRe9REITRA f0 Vero Uaz A549

=S

o o ' ' { ' o A 56 R
- BWudwan plaque lunguaiuguuazngufisuanansuiansluanududu
i1 lasldndasganysmd
- AW % virus control 91N

% virus control = 31U Plaque adonflundazanudauty]  * 100

$113% Plaque wdsniilunguaiuga

> & ) g gl ‘s =) 1
3.3.4 a@rsananeuignddigndsundaisn (Virucidal effect) nialsi Taaly HSV
Inactivation assay (40)
1 & g a = 4 5
-4 Inoculum T9TLBBISN HSV-1 %38 HSV-2 USunak 8x10 99 1.6x10° (lus
= d ) ﬁy ] Qs $ ) Qy d =Y
0.5 ml) uaziiassnaniIgnivieluiiasenaniuign Nguwpll 37°C
Wt 1 189
a ﬁg‘ a t:llt:l ] t:ll d‘y a a 1 s dﬁ a ng ad
- wtBinowsesunfegluanzizesy  Bldfimsanafiiant  lasds

Plaque assay (18 3.2.2..27)
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1
=

3.4 msﬁnmnﬁjuwadmiﬂizna‘umm%msaﬁ’mﬁm’%qﬂ§ﬁuqn§€ﬁm’%u
Tagvinmsanwwgnuadiiiasdu (Phytochemical screening) siiAa ¥in TLC
fingerprint WRAN LAY Anisaldehyde 0.5%, Dragndorff reagent, Ferric chloride TS
e Ninhydrin 1%

20



P
Unn 4

NanN1579Y

1 o 1 V) H = Aa = (-1
4.1 SIBENARLIL,/ INENA NAGNEAWITH LazMIadgndanastsse
1 ') =< a
4.1.1 EWMANARLIVUALNSABISH
dauaﬁ'@v\muLLﬁdﬁvlﬁmﬂmiaﬁ'@agu"lw*s 1200 NINGadK @283T Percolation
Tauld dichlormethane:methanol Liuaavinaza1y Ji1winlszuos 36-160 N uazgn

a nng a a . 1 1 Qs &
u’lwﬁﬂizl,&lquﬁmulﬁﬂ@m% Plaque reduction assay @1 ICsy VBIRIUINAKRLIUNI 5

piia Jekasndi 50 (Lg/ml asnuaasluasn 4.1

3 a

H ¥ a v t§ 1 e v
A1319 4.1 u’]%%ﬂLL‘ﬂ\‘iLLﬂZf]‘Y]ﬁGI’]%Li&J"l]ﬂdﬁ?%&ﬂ@]%ﬂﬂﬂﬁ]’]ﬂﬁ&ql%vLWi 5 ah

N dwmiily | vwsin | wwsindouane | anaewisy
Nz RUUURAS HSV-1
(n3%) (n3w) IC,, (Llg/ml)
C.cascailloides 37N 1200 36.24 <10
Raeusch
D.bella Prain NN 1200 159.43 <10
H.punctata Wall. 8161% 1200 105.88 <10
ex. Lindl
X. vielana Pierre 8161% 1200 50.41 <10
Z. rugosa Lamk. 8161% 1200 103.86 30
var. rugosa
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4.1.2 dwaNA (fraction) NlAINNITULNEIMENAKLIUA2Y Column chromato-
& A = a = @ a 1 a
graphy @397 1 Ltazzmﬁ(i’ﬁm‘sa\l HSV-1, t]ﬂﬁﬂ'a'ndl,ﬂuwwmamaﬁﬂnm, AN
1 v = ¢ a =3 @ a 1
m‘wqumzmﬂaaaauanﬂ‘lumiaanqwﬁéf'}m%aL‘s&l wazgnsanutiniyao
3 [~
LaaNELIY
= g: v $ qu/ a v o 1
muanw%mumaoagﬂwma 5 an %oﬁqwﬁmmm (T8 4.1.1) QNWINLNTIB
o ¥ v A Ed oA £ X o
@18 Column chromato-graphy tWali ldaslingntnuignsanniu lasld
Column 2%1@ : 4 cm x 90 cm %38 6 cm x 80 cm
Stationary phase: silica gel 0.060-0.200 mm
Mobile phase: hexane:ethyl acetate Wae ethyl acetate: methanol luaasn-

819 97U A3I82 500 ml

Hofia dwsingawania | S1wandmana
neuN 1 (n5w) Auanle
C.cascailloides Raeusch 31.24 11 (CF11-110)
D.bella Prain 40 10 (DF11-110)
H.punctata Wall. ex. Lindl 99 7 (HF11-17)
X. vielana Pierre 45.41 13 (XF11-113)
Z. rugosa Lamk. var. rugosa 50 10 (ZF11-110)

A1319N 4.2 ﬁm’mﬁ’maﬁ'@ﬁvlﬁa’mﬂm,mnmuaﬁ'@%mmﬁsJ Column chromato-

graphy ﬂ%ﬂ‘ﬁ 1

Mnuwhduanafldmaa (@717 4.2) Vlﬂﬁﬂmqﬁrﬁmﬁmﬁaaﬁu fan
[NTH 20 Wae 50 pg/mi 1ae3% Plaque reduction assay ﬁa;&alu@niﬂaﬁ 4.3-4.7 %Iﬁ
\Fui sausnianfgnienuisad léun CF11-19, DF11-DF110, HF11, HF13-HF16, XF14-
XF112 uay ZF13-ZF17 398 1C5, o831 20 pg/m
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C.cascailloides Anti-HSV-1 Cytotoxicity (Vero)
Fraction % control by plaque*

20 pg/ml 50 pg/ml 20 pg/ml 50 pg/ml
CF11 49.3 0 + +
CF12 0 0 ++ ++
CF13 0 0 + +
CF14 13.6 0 + +
CF15 51.4 0 + +
CF16 32 0 + +
CF17 0 0 + +
CF18 0 0 + +
CF19 43.95 0 + ++
CF110 91.45 12.5 - +
* Cytotoxicity(Vero) by plaque NARAUGILAD Plaque reduction assay

{ £ o a £ A A
A13191 4.3 gndanisuuazgninNnuduisdeirasdndvas CF11-CF110

D.bella Anti-HSV-1 Cytotoxicity (Vero)
Fraction % control by plaque*

20 pg/ml 50 pg/ml 20 pg/ml 50 pg/ml
DF11 0 0 ++ ++
DF12 0 0 ++ ++
DF13 0 0 ++ ++
DF14 0 0 ++ ++
DF15 0 0 + +
DF16 0 0 + ++
DF17 0 0 + ++
DF18 0 0 + ++
DF19 40.4 0 - ++
DF110 35.9 0 - ++
* Cytotoxicity(Vero) by plaque NARAUAILAD Plaque reduction assay

{ £ o a £ A a
A135197 4.4 gndanisuuazgninNnIlufisdeirasdndvas DF11-DF110

H.punctata Anti-HSV-1 Cytotoxicity (Vero)
Fraction % control by plaque*

20 pg/ml 50 pg/ml 20 pg/ml 50 pg/ml
HF 11 48.3 0 + ++
HF12 100 0 - ++
HF13 0 0 ++ ++
HF14 0 0 + +
HF15 0 0 + +
HF16 0 0 + +
HF17 79.6 60 - +
* Cytotoxicity(Vero) by plaque nagauan 837 Plaque reduction assay

{ QS‘W a Af =) 1 aQ
A15197 4.5 gndmunisunazgninnuuisdaisasdnfvas HF11-HF16



X.vielana Anti-HSV-1 Cytotoxicity (Vero)
Fraction % control by plaque*

20 pg/ml 50 pg/ml 20 pg/ml 50 pg/ml
XF11**
XF12 51.1 0 + +
XF13 84.1 77 - +
XF14 45.5 0 + +
XF15 0 0 + +
XF16 0 0 ++ ++
XF17 0 0 ++ ++
XF18 0 0 ++ ++
XF19 0 0 ++ ++
XF110 0 0 ++ ++
XF111 0 0 ++ ++
XF112 0 0 ++ ++
XF113 58.85 0 + +
* Cytotoxicity(Vero) by plaque NaRaU@187D Plaque reduction assay
* fiunaiaauin aulidusaneadauanadiuidiaGu

A13191 4.6 gndanisuLazgndInNNtduAndarasUnfivas XF11-XF113

Z.rugosa Anti-HSV-1 Cytotoxicity (Vero)
Fraction % control by plaque*

20 pg/ml 50 pg/ml 20 pg/ml 50 pg/ml
ZF11 100 92.1 - -
ZF12 63.5 0 - ++
ZF13 43.5 12.5 + ++
ZF14 20.7 0 + ++
ZF15 0 0 ++ ++
ZF16 0 0 + ++
ZF17 0 0 ++ ++
ZF18 84.3 68.7 - -
ZF19 78.5 67 - -
ZF110 77.1 53.8 - -
*Cytotoxicity(Vero) by plaque NARAUAILAT Plaque reduction assay

A13191 4.7 gndanisuuazgndinnilluisdasasundvas ZF11-ZF110

6

n13AnwBsia bl vadsziinalnuianizianzaslunisaangnidwsy
) 1 ngl =) t=6‘ I ) 1
(Selectivity) lasNaNTMIIINAN ICsp (ONTAULIN) LAz TDs, (Vero) (antanutduineea
& a ' o Ao £ o A adf o 'y ' , & 4 °
RAUNG)  LAZLRWIZRIBENANNNTATWINATIN ICso HBENTN 20 pg/ml Wiuungni
WU 0%  WELThaINEINENA XF14-XF112 HUSanmbaunn N aswanAnIsuangw
aﬁ'ﬂ@ia"l,ﬂ ﬂﬁiﬁﬂﬂﬂﬁ%dﬁﬁﬁﬂLﬂW’]: CF11-19, DF11-DF110, HF11, HF13-HF16 L8

24



ZF13-ZF17 mﬂ‘*ﬁagﬂumma‘ﬁ' 4.8-4.11 9AWIN FIwanand Selectivity [1 2 fo
CF12, CF13, CF18, CF 19, DF 17 uax ZF16

WoNINAEINLI1 DF11-DF14, HF15, ZF13-ZF15, ZF17 $61 TDs, (Vero) [
10 pg/ml uaz Selectivity [1 1 (a3197 4.9-4.11) %d‘*ﬁayaﬁuaﬂﬁamwmﬂuvlﬂ"lﬁﬁmu
gnaaInazAAns AWl T UNLLSS é’aifumuaﬁ‘@éﬁﬂﬁhﬁdgﬂﬁﬂﬂﬁﬂﬂ’mwﬁ
anuliuiindermasuzSaiosdu laolfimasuz3s KB aftowsduin HF15,2ZF13-ZF15
ez ZF17 anaasiignia  wailasaniivsinamiesunldifiaswanimainlduengiude
T astwaw DF11-DF14 whﬁ?uﬁgﬂﬂi:Lﬁum%gﬁmmmﬁtyLauimaamaﬁmﬁo
NanINaaodluas9R 4.9 uaasliifiuin suanans 4 Janiduusised Tasfdn TDy,
(KB) 8-12 pg/ml LLﬂt%&Qﬂﬁ’]VLﬂLLUﬂﬁ’J%IﬁU%qWEf&Hﬂ%u@iavLﬂ

C.cascailloides |Anti-HSV-1 | Cytotoxicity |Selectivity
Fraction |C50 TD50 (Vero) TD50/|C50
(pg/ml) (pug/ml)
CF11 14 23 1.6
CF12 5 10 2
CF13 4 24 6
CF14 7 12 1.7
CF15 13.5 21 1.6
CF16 15 12 1.3
CF17 10 14 1.4
CF18 9.3 27 2.9
CF19 18 50 2.8

M19191 4.8 1Cy, WAz TDs, (Vero) Uad CF11-CF19

D.bella Anti-HSV-1| Cytotoxicity | Selectivity | Cytotoxicity

Fraction IC50[TDsg (Vero)| TD5o/ICsq | TDso (KB)
(Mg/mD)]  (pg/ml) (Mg/ml)

DF11 7 6 0.9 7.5

DF12 9 10 1.1 12.5

DF13 9.5 10 1.1 8.5

DF14 11 <10 <1 8

DF15 17 13 0.8

DF16 14 13 0.9

DF17 2.4 8 3.3

DF18 8.4 13 1.5

DF19 14 14 1.0

DF110 16 15 0.9

13191 4.9 ICs;, TDs, (Vero) Laz TDy, (KB) V84 DF11-DF110
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H.punctata Anti-HSV-1| Cytotoxicity | Selectivity

Fraction IC50|TDsg (Vero)| TD5o/ICsq
(pg/ml) (ng/ml)

HF11 19.8 14 0.7

HF13 9.8 12 1.2

HF 14 12 15 1.3

HF15 7 8 1.1

13197 4.10 ICs, WA TDs, (Vero) 289 HF11, HF13-HF15

Z.rugosa Anti-HSV-1| Cytotoxicity | Selectivity
Fraction IC50[TDsg (Vero)| TD5o/ICsq
(pg/ml) (ng/ml)

ZF13 8.6 6 0.95
ZF14 7.6 4.6 0.7
ZF15 <5 <5 <1
ZF16 6.3 21 3.3
ZF17 6 10 1.7

M197191 4.11 ICsy WAz TDs, (Vero) Va9 ZF13-ZF17

4.1.3 HmanAnlaaInN1sUNdIUE 8 Column chromatography A397i 2 wazgna
AWLSA HSV-1, qw%mmﬂ%ﬁvﬁm%aﬁﬂnﬁ, ANNIANIZLDNZDIVDIFINENA L1
nsaangNAmuBalsa wazgnaanuiluiindeimaduzss

msﬁﬂm{?mia"lﬂﬁ'lLﬁamehuaﬁ'm%aﬁtm%(a@iamsﬁmﬁw‘%ammLfﬂuﬁwial,émﬁ
uu‘%ﬂﬁﬁqwﬁm%u
4.1.3.1 dawananugndInann CF12, CF13, CF18, CF 19 uaz DF 17 @efigna
AwLINUAzA Selectivity = 2
Toyafvinaueludo 4.1.2 usasliifiudn CF12, CF13, CF18, CF 19, DF 17
waz ZF16 Sgnienuisuuasd Selectivity = 2 udiflasandSanoiwes zF16 iy @
1@z CF12, CF13, CF18, CF 19 uas DF 17 ﬁgmwnﬁhu@iavl,ﬂ
4.1.3.1.1 dawanafiuanain CF12
Column 2#1@ : 4 cm x 90 cm
Stationary phase: Silica gel 0.060-0.200 mm
Mobile phase:  hexane:ethyl acetate L8z ethyl acetate: methanol luaasn

N9 9N% A3I8z 500 ml

26



CF12 u.u.7'6 |Anti-HSV-1| Cytotoxicity |Cytotoxicity] Cytotoxicity

Fraction (n5u) ICs0| by plaque* | TDsq (KB)| TDsg (MCF-7)
(Mg/ml)| at 5 pug/ml (Mg/ml) (Mg/ml)

CF12 5 e

CF221 0.374 3.8 ++ >20 >20

CF222 2.492 2.5 ++ 16 >20

CF223 0.886 6 E el >20 >20

CF224 0.539 5 E el >20 >20

CF225 0.368 >10 -

CF226 0.111 >10 -

CF227 0.150 >10 -

* Cytotoxicity(Vero) by plaque nagaua1833 Plaque reduction assay

** TDg, (Vero) = 10 pg/ml

*** Cytotoxicity by plaque at 10 pyg/ml : ++

t:l A€9J a A€ & a 6 a a{ & a 6
M197°9N 4.12 ONIaULIN, fm'ﬁmmmuwmaumaaﬂnmm:qmm’mLﬂuwmaamaa
12159289 CF221-CF227

sausnaswn 7 dmiuenldain CF12 (m‘mﬁ 4.12) e lunasou
ansdusulagd® Plaque reduction assay W9 Lawnz CF221-CF224 winiudiiigns
wsuALal 1ICs, NALABINL CF12 WeRosowaenuduiisdaimasing o9
nagaulagit Plaque reduction assay W11 CF221 uaz CF222 “71' 5 pg/ml waz CF223
Was CF224 7 10 pg/ml vildienas Vero waanantiniauss 50 ﬁagaﬁuammﬂﬁwiﬂ
Selectivity VaIFIHANANS 4 I§Ineanan7 Jateanin 2

Toyannuidunsdoivadinduas CF221-CF224 JIUanwwI I INEIURNA
Gonanasiignieuezise  aein CF221-CF224 %'iogﬂﬁﬂvlﬂw@aaqu?ﬁmmsm‘%zy
\WulavadmaauziTigasriafia KB uaz MCF  WNamMINaasdwuin CF221, CF223 uay
CF224 @1 TDs, (KB, MCF) 41nN31 20 pg/ml wus?i CF221 gﬂ&dﬂ’ﬁﬁﬁtﬂy@ﬂl@%ﬂd

LBRaNZLSI KB [TDs, (KB) = 16 pg/ml] 1é@n31 MCF [TDs, (MCF) > 20 pg/mi]

4.1.3.1.2 dananafiuanain CF13, CF18, CF 19 uazDF 17
Column 249 : 2 cm x 100 cm
Stationary phase: Sephadex LH20

Mobile phase  : Pure methanol
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CF13 u.u.7M'6 |Anti-HSV-1|Cytotoxicity] Cytotoxicity] Cytotoxicity

Fraction (n¥u) IC50[Dsg (Vero)| TDso (KB)| TDso (MCF-7)
(vg/mD)]  (pg/ml)]  (ug/ml) (bg/ml)

CF13 4 24

CF231 0.53 16 n.d. >20 >20

CF232 0.24 12 10 14 16.6

CF233 0.284 4.9 5 >20 24

CF234 0.891 11.6 n.d.

CF235 0.126 15 n.d.

CF236 0.105 22 n.d.

n.d. = not detected but cytotoxicity by plaque at 20 ug/ml = (-)

dl £ o a £ | a 6 a £ & a
MN13719N 4.13 NIANWLIY, E]‘Ylﬁﬂ’)']&lLﬂ%Wfl:l"‘]Ja\‘iL%aaﬂﬂ@]LLﬂtﬂﬂﬁﬂ’ﬂNLﬂ%WH’

YDILTARNLLITIVDI CF231-CF236

CF18 u.u.7M'6 |Anti-HSV-1]Cytotoxicity]Cytotoxicity] Cytotoxicity

Fraction (n5u) IC50[Dsg (Vero)| TDsq (KB)|TDsq (MCF-7)
(ug/mD)]  (ug/ml)|  (Hg/ml) (pg/ml)

CF18 9.3 27

CF281 0.072 8 7 >20 >20

CF282 0.389 15 12 15 20

CF283 0.288 >40 n.d.

CF284 0.087 >40 n.d.

CF285 0.359 >40 n.d.

n.d. = not detected

a £ o a £ I a 6 a £ & a
A1319N 4.14 NIANULIY, f]“(lﬁﬂ’n&]Ll]uWH"lla\‘iL‘ﬁaaﬂﬂ@LLa$f}ﬂﬁﬂ’l’mLﬂ%WH

YAILTARNLLIIVDI CF281-CF285

CF19 u.u.M16  |Anti-HSV-1 Cytotoxicity
Fraction (n¥u) ICs9 by plaque*
(Mg/ml) at 40 pg/ml
CF19 18 50
CF291 0.404 >40 -
CF292 0.198 23 ++
CF293 0.196 >40 -
CF294 0.170 >40 -
CF295 0.194 >40 -
CF296 0.520 >40 -
* Cytotoxicity(Vero) by plaque NARALGLAD Plaque reduction assay

{ ngl a Qg I3 a a
A13199 4.15 ANITAULIN LLazqwﬁﬂ’s']mﬂuwmaamjaﬁﬂﬂmaa CF291-CF296



DF17 w.u. Mg |Anti-HSV-1 Cytotoxicity |Cytotoxicity
Fraction (A5u) ICso| by plaque* [Dsq (Vero)

(Mg/ml)| at 20 pg/ml (Mg/ml)
DF17 24 + 8
DF271 0.336 18 + n.d.
DF272 0.198 20 + n.d.
DF273 0.177 16 + n.d.
DF274 0.228 16 - n.d.
DF275 0.384 >20 - n.d.
DF276 0.253 3 + 12
DF277 0.145 1.85 + 9
DF278 0.025 2.6 + 17
DF279 0.113 1.5 + 10
DF2710 0.238 17 - n.d.
* Cytotoxicity(Vero) by plaque NaRaUa283D Plaque reduction assay

A15191 4.16 gnda sy wazgnianuiduiwuasasdn@vas DF271-DF2710

&

muaﬁ'@ﬁLLUﬂVL@Tﬁzmmgﬂm"Lﬂmaaqu%ﬁmﬁuhsJ"?’E‘ Plaque reduction
assay ﬁ]’]ﬂfﬂ;&ﬂl%@l’ﬁ’w‘ﬁ 4.13-4.16 Wuin suanandgnseusulndidseiuguane
dunauugn ldun CF233 (@9ildn 1Cs, In&lAnsiu ICs, 189 CF 13), CF281 (Toilen
ICsy In@18891iU ICs 189 CF 18), CF292 (B98¢ ICs, Inatfnsfiu ICs, 189 CF 19) uas
DF276-DF279 (T9iien ICs, IN&LALNAY ICs, 109 DF 17)  agslsfimudn TDy 209
CF233 uaz CF281 Jenlnatfiesniuen ICs, (A1997 4.13-4.14) sz CF292 finnnadu
T 40 pg/ml Mlfizadundngaaanunnnitiosaz 50 (@971 4.15) TayannuLln
AudarmasUndil venuwliuin Selectivity Pasdmanasmuiientosnit 2 lawe
DF276-DF279 il Selectivity annnn 2 (Selectivity agfluzas 3-7) (97l 4.16)
9w 9masiin DF276-DF279 lusnsiudaly

WonNaNHEILERA CF231-CF233, CF281 Waz CF282 ﬁagﬂﬁﬂ"lﬂﬂizl,ﬁu
gnisunzss lasnaseuanuiufiuvdaimasuziss KB uaz MCF-7  Wam3fnmwuin
CF232 uar CF282 swisndusimasiadvlarasmasunsomsssialdalhunas

waelnRLAIN® (AN37190 4.13-4.14)

4.1.3.2 dananadilaainn1suan DF11-DF14 GsianainiindomasaziSen

ifiegan DF13 uas DF14 HanienuidufindaimasuzSolnaiaosiue nan

A0 Dy, (KB) = 8.5 Uaz 8 pg/ml AWENGY (ANT197 4.9 uaz 4.19) GITUsINaN DF13
AU DF14 uaz¥inmsuenaiuvad DF11, DF12 uae DF13+DF 14 ¢ia 'l

Columnau1a: 4 cmx 90 cm

Stationary phase: Silica gel 0.060-0.200 mm
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Mobile phase: hexane:ethyl acetate WLz ethyl acetate: methanol luaasn-
fIuNE19 97U A3982 500 ml

DF11 u.4.716 |Anti-HSV-1| Cytotoxicity | Cytotoxicity| Cytotoxicity

Fraction (%) ICso| TDso (Vero)| TDso (KB) | TDso (MCF-7)
(Wg/ml) (Hg/ml) (Hg/ml) (Hg/ml)

DF11 7 6 7.5

DF211 5.606 n.d. n.d. 5.8 6

DF212 0.192 14 n.d. >20 >20

DF213 0.124 >20 n.d. >20 >20

DF214 0.184 >20 n.d. >20 >20

DF215 0.107 >20 n.d. >20 >20

DF216 0.003 >20 n.d. >20 >20

{ qu/ a QG' a 3
A1319N 4.17 ANDTALIN LLE\]ZE]‘VI‘E@’J']SJLﬂ%WH"D@GL‘ﬁaaﬁJzLidmad DF211-DF216

DF12 u.4.716 |Anti-HSV-1| Cytotoxicity | Cytotoxicity| Cytotoxicity
Fraction (nFu) ICs50| TD5o (Vero)| TDsg (KB) | TDso (MCF-7)
(Hg/ml) (Hg/ml) (Mg/ml) (Mg/ml)
DF12 9 10 12.5
DF221 0.062 3.2 5.6 18.5 21.8
DF222 3.795 4.4 <5 13 15.6
DF223 1.031 5.6 7.2 >20 >20
DF224 0.572 25 n.d >20 >20
DF225 0.201 >40 n.d >20 >20
DF226 1.006 11.5 6 >20 >20

] £ o a £ & a 6 a £ [ a
MN1319N 4.18 NTANWLIY, I]Vlﬁﬂ'l']ﬂJLﬂ%WH‘lla\‘]Lsﬁﬂﬂﬂﬂ@l LLE]&I]YI‘EWJ']ML‘IJ%WH‘U@G

LTRANZLSIUDI DF221-DF226

DF13+DF14[ u.u.716 |Anti-HSV-1] Cytotoxicity | Cytotoxicity| Cytotoxicity

Fraction (n¥u) IC50| TD5g (Vero)| TDsg (KB) | TDsg (MCF-7)
(ng/ml) (ng/ml) (pg/ml) (pg/ml)

DF13 9.5 10 8.5

DF14 11 <10 8

DF231 0.097 21 n.d. 20 14.5

DF232 0.592 11 12 14 13.7

DF233 3.008 n.d. n.d. 6.3 6.6

DF234 0.297 22 n.d. 17 20

DF235 0.344 23 n.d. >20 >20

] £ o a £ & a 6 a £ &) a
M990 4.19 NIATWLIY, f]ﬂ‘ﬁﬂ’]’]ﬂJLﬂ%W‘lﬂ’?lE]\‘iL‘Iiaﬂﬂﬂ@] LLE‘]ZE]‘YHW]T]NL‘]J%WH‘UE]\‘]

L TR8NTLISIUDI DF231-DF235

A€9J a a =
Nﬂﬂ?iﬂ@ﬁﬂﬂf}ﬂﬁ@]’]uﬂ’ﬁwi@L@]UI@]”HE]GLGITE\]E:?JZGG KB 8z MCF-7

WU

I =) 1 Qg v Q 1 L g a 1
DF211, DF233 HeanuluinvdairasusiSeduazignilinalfaenusiwanaiaunawuen
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(@13797 4.17 uaz 4.19) lawen TDs, (KB, MCF) 289 DF211 uaz DF233 Inaidnanuen
TDs, (KB) 989 DF11 Way DF13 (w32 DF14) enudau
DF222, DF231 waz DF232 §gniathunats (@390 4.18 uaz 4.19) lagfi DF221,

#ANINNRIINLIN DF221,

DF222 uas DF232 fusansissaiiivlavasimasuznds KB use MCF-7 lalndidinsiu S
wanengan DF231 filufisdaimasuziss MCF léunnin KB
dlasangnienulufivdaimaduziSivosdiuata DF212-DF216, DF221-
DF226, DF231, DF232, DF235 uaz DF236 agluizdu@tunag fanudulyldions
WUONI WIS é’afudmaﬁ'@ﬁaﬂmﬁagnﬁﬁﬂsuﬁqu%{éﬁuﬁuéﬁU ﬁnn"faailasl,um
31971 4.17-4.19 WU91 DF221- DF223 fnniewsud  uadl Selectivity Uszanm 1 wie

PINNIT 1 LNLILANTA LTI

4.1.4 Swmananla9InN1TIan DF276-DF279 628 Column chromatography A3a7i 3
\{lagan DF276-DF279 fusndwladsunouias (Uszunm 0.5 n3n) uasdl
qw%féﬁm'%m’mﬁo Selectivity lduana1snuun (ms'm'ﬁ 416 Uz 4.20) INFNEIW
gnaadnandsnuazin lusnaiudaly
Column 2#1@ : 2 cm x 60 cm

Stationary phase: Silica gel 0.035-0.070 mm

Mobile phase: hexane:ethyl acetate LAz ethyl acetate: methanol luaasn-
819 97U A3I82 300 ml
DF276+DF277+ w.u. Al  Ant-HSV-1[  Anti-HSV-2
DF278+DF279 (n¥u) ICso ICs0
Fraction (ug/ml) (Mg/ml)
DF17 2.4
DF276 3
DF277 1.85
DF278 2.6
DF279 1.5
DF371 0.01 >10
DF372 0.09 2.8+0.21 2.7+0.18
DF373 0.02 >10
DF374 0.03 >10
DF375 0.01 >10
DF376 0.01 >10
DF377 0.03 >10
A13191 4.20 MDA BISN UwazgnInNului e TaaUn@ues DF371-DF377

DF371-DF377 pnihludszifiungndducuesdulasiT Plaque reduction

v

assay  Toyaluanan 4.20 TlilAwiduana DF372 whiudaldnmuondin
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DF276-DF279 Sgndewisa HSV-1 IﬂﬁLﬁﬂaﬁumuaﬁ'@ﬁauﬁ%ﬁﬂﬁﬁqﬂ'ﬁgﬁﬁu
(DF17, DF276-DF279) wiucfigiuanadusiian ICs, 81nni1 10 pg/ml MNEUEIINNT
fnmnnienufinaaiasUndnudn @1 TDy, (Vero) = 20.5 ug/ml (Selectivity = 7) nan
NNfgIwLIn DF372 Sanidusy HsV-2 Indifesny HSV-1 g9t DF372 391l
m‘saﬁ'@ﬁdu%qw%géfiaﬁqw%ﬁmﬁuﬁazﬁwmﬁnmﬁa'lﬂluﬁa 4.2

£ v
D

v & a 4 A A a
4.2 a’liaﬂﬂﬁ\‘lﬂ“iqwﬁ DF372 NAHN 1IN

4.2.1 gnacwiSawas DF372 aae33 Yield assay
DF372 Qﬂﬁﬂmﬂsuﬁqu%{ﬁwm%mia"Lﬂ@Tw%% Yield assay ﬁagaﬁuamlumwlﬁ
4.1 ﬁuﬂuwamsﬁnmqw%ﬁ’mﬁuLﬁaaﬁu (@13797 4.20) 31 DF372 JanTa sy HSV-1
Tn&LAsIny HSV-2 1aufn ICs, 289 HSV-1 UazHSV-2 W¥infiy 1.2240.04 uaz1.24+0.08 |

g/ml NS1GL Lzl Selectivity & 17

100
80+
60

40-

% virus control

20

conc (ug/ml)
31N 4.1 gndduwisuves DF372 é1u73T Yield assay

32



9 N o o dg A
4.2.2 MsansiiiasnwiiaInUanHMeENITaaN NS AWSNV D DF372
(Preliminary characterization of anti-herpes action)

4.2.2.1 An¥INazas DF372 aan1staulauadalss

A19197 4.21 WaTa9 DF372 dalSunoaaalsy Nluloas, wanioasiasn lwras

“;;:G‘Vi&l@
AMULNTY | % Intracellular virus | % Extracellular virus | % Total virus
(ug/ml) control control control
0.5 98.8 94.4 97.7
1 81.1 3.56 62.77
2 19 1.5 14.9
4 0.17 0.03 0.17

ANSANBINATEY DF372 danmisidulevastdalsy HSV-1 Alluioas
(Intracellular virus), UBNLTAR (Extracellular virus) uaznilurasninua (Total virus)
1a83% Yield assay Wy DF372 fianadududn (0.5 pg/ml) uazanadudugs 4 p

o & a A a 4 & & PR a7 v A
g/ml) dugimudulaveteFuneglumsd, wenas uazhiiluoadninualdlndifog
A% (A1590 4.21)  uafenudutulunaisfia 1 uas 2 ug/ml DF372 gugimsiula

ﬁg‘ a t:ll 1 v A = t:lld (&ﬁ 1 [ g; a
maammmmglmsﬁaﬂ@ﬂﬂammﬂumlumaamum WEENNIIREUEINITL AU AU
X a 4d o & a 4d & Aa & & \ Ao o @
Lmn'u“naguaﬂLeﬁaﬁ'l@mﬂmﬁL°1iaLi:u“nagiumaauammmaamvﬁmamwuﬂmmy
lagen ICso (Extracellular virus, Intracellular virus,Total virus) WiNNU 0.75, 1.5 R 1.2

g/ml MURIQU

4.2.2.2 gNAAWISNVE9 DF372 Funusannngeisunsalsl

Naﬂ’ﬁﬁﬂmqwﬁﬁmﬁmao DF372 iwfulsinoudesuniels  lewdt
Yield assay 91 UsanmlaSafiasianulunefis DF372 luanudaudu 1 pg/ml uazioas
LW’]ngﬂdQﬂﬁﬂﬁa@L%ﬂﬁw (HSV-1) 1 uag 0.01 pfu/cell (moi = 1 uaz 0.01) Aatdusas
8z 15 WAz 60 maamjmmuqmmﬁwé’u (gﬂﬁ 42 1) wwdganulnnsfmasinne
Lgﬂagnﬁﬂﬁam%aﬁu HSV-2 LLa:ﬁmiaﬁ'@ﬁaﬁ%qﬂ%ﬁumwLﬁuﬁu 1 pgiml - YSanawh
Safiwy (moi = 1) aeflufosaz 5 PBINGUAILAY e h3aiiUSumdouns 70 189
mjwmuqmﬁa moi = 0.01 (gﬂﬁ 42 9) wonanRgIwLIn 1%ﬂ7’3$ﬁL°ﬁﬂ§LW’]:L§UGQﬂ
vnlwaagasudn DF372 ﬁqw’ﬁfﬁmﬁmmniﬂunn:ﬁLsﬁaﬁgﬂﬁﬂﬁam%aﬁwga v 4

W11 [ICsp (Moi =0.01) = 0.3 pg/ml W ICs, (Moi =0.01) = 1.2 pg/ml]
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100+
1]
S 807 —=—moi = 0.01
= ——moi = 1
g =
O 604
Q@
»
T 40-
2
20+
Oo+——T—T—FT T F T
0 1 2 3 4
conc (ug/ml)
B
100
S 807 —=—moi = 0.01
o
O 604
Q@
»
I 40+
X
20+
O——— T F 77 T
0 1 2 3 4

conc (ug/ml)
gﬂﬁ 4.2 f]ﬂ%fﬁ’luﬁﬂd HSV-1 (N.) kaz HSV-2 (2.) 289 DF372 .\iaLwas

4.2.2.3 gni iwzLaesgnYinli@aitia 0.01 uaz 1 pfu/cell (moi = 0.01 Uaz 1)

nnsAnslasnageugniewEn HSV-1 289 DF372 ¢aw3T Plaque
reduction assay LLE]:I"ELGM@TLWRL??UGL%ﬂﬁwaa\‘i“ﬁﬁ@ Ao AR Vero Waz A549 wWuinlu
MRl TadINzIREY AB49 uazd DF372 luanuiduds 5 waz 10 pg/ml a32awL
Usinoudesudaiusosas 85 uaz 40 PBINFNAILANANUEAL Tuwaefli g5 m

dv a A 1 v v el 1 dl v 6 dw dl
L"IT?JLiﬂJL‘ﬂaaﬂ%JlLE‘IEll%ﬂ’)']llL°U3J°H%@x1ﬂﬂ']'3L&JBI"HLTNE‘]LW'WLGUG Vero (Eﬂ‘ﬂ 4.3)
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100+

= [ vero
£ 1 A549
o
S |
@ 50-
=
>
ES

0-

1.25 2.50 5.00 10.00

conc (ug/ml)

'
v a A

31 4.3 andduduilold A549 uaz Vero iulmas

4.2.2.4 DF372 fignaainitaisa (Virucidal effect)

A13191 4.22 QNN NTDIIN HSV-1 Uaz HSV-2 Uad DF372

Wasy | Sunahiandle | Buahiaidle | WSnahiaidls
DF372 0 ug/ml | DF372 10 ug/ml | DF372 20 ug/ml
HSV-1 8.8x10" 8.8x10" 8.0x10"

HSV-2 1.6x10° 1.6x10° 1.4x10°

a"‘: dl‘y a ad . . 1 dil a
NANINARALONT TS Vs DF372 lasdT Inactivation assay Wuin  LTal5y
HSV-1 sy HSV-2 lunendl DF372 Tuanaidudu 10 uaz20 pg/ml JUSunaannnin
o ¥ a ' { ' o A& a £ |
Jauaz 50 vaTalTNluNguAILAN (171971 4.22)  lapd@IuanadIuignd 10 pg/mi Ll
1 o d‘v a v v J =S a dql a dl ==Y e o R
dodwwmzaty  wiluanududugsude 20 pgml  PSinowseEufiseadindadit

Joaaz 87-90 VOINFUAILAN  UFAIIN DF372 lifigndainBazuns HSV-1 uag HSV-2

4.2.3 nM3@nsngaasasisznauadiln DF372
nmavh TLC Tagldszuudanilu Hexane : Ethyl acetate (1:2)  uaufiugn
'l§a1n DF372 Smasunuuaziioiuss fianusindu 254 uaz 366 nm 69 chromatogram
fdsnglu gﬂﬁ 4.4 LLam'jﬁmsaﬁ'@ﬁaﬁqwf DF372 shasiiviuszgiudinliznay
ijaﬁn TLC fingerprint VNTIIROUAIY Saturated iodine vapor wudnmuﬁ”haaﬂﬁwa
VN (Ienaldy) wenanitianiu TLC @28 Dragendorff, Ninhydrin, Ferric chioride TS

Uaz Anisaldehyde WU ununssaslinasuiumImMareunizoiia (3UN 4.5)
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. 2. A.
gllﬁ 4.4 Chromatogram v8y DF372 %dl“ﬁ Hexane : Ethyl acetate (1:2)
Judawn  udemamelduss UV fianuenindu 254 (n)

WaE 366 (V) nm LRZAIIIFAUGIE Saturated iodine vapor ()

n. 2. A.
gﬂ‘ﬁ. 4.5 Chromatogram a3 DF372 G‘fﬁl"ﬁu Hexane : Ethyl acetate
(1:2) \Hueawn  us@II98aua e Dragendorff (n), Ferric
chloride TS (%) wae Anisaldehyde (f)
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A
Unn s

a*gﬂwamﬁ{fﬂ anuds1gnNan1sIvY

mﬁ%‘mffﬁ%ﬁalwﬂmsﬁLLamqw%{ﬁmﬁmﬂﬂmqm"lmﬁuﬂm%’mi‘@quaiwﬁ’]ﬁ
ﬁl*’ﬁ’lum\jwLLWﬂﬁ%’ﬂmBﬂam%a"lﬁa dUIu 5 @u Aa Croton cascarilloides Raeusch,
Dunbaria bella Prain, Hymenocardia punctata Wall. ex. Lindl., Xylopia vielana Pierre LLag
Ziziphus rugosa Lamk. var. rugosa I@Uﬁﬁ@‘f?umﬂﬁ’w%% Percolation wazld
dichloromethane:methanol (1:1) 1{udvazany  9INMINAFOUNTAIWEY HSV-1

g v @ a . ' [ & [% £ o Aa
\Ja96ue283T Plaque reduction assay WUIIRIIRNARIUNIRNARIBAQNDIAWLING

1 A a v 1 1 dl o 1 g 1 v a
naNIAaNaA 1C5 wasnian 50 Mg/ml LL@]L&JE]“/]’]ﬂ’]iLLﬁlﬂa’]ua’]iaﬂ@%El’]U@]E]vLﬂ@’Jf_lmﬂ%ﬂ
Chromatography (3U#1 5.1)  (uazdrsdadnavessrusnandusunmias lidaiweada

C o o v o . e ¥ 4
mnwnmuma"lﬂ) ‘W‘LI’J']E‘T’J%ﬁﬂ@ﬂvl,ﬂﬁ]"lﬂﬂﬂﬂwﬂﬁ’luﬂ'lU Column chromatography a337
2 YIENIRNARLNLINNNT  Croton cascarilloides Raeusch 14346 Euphorbiaceae
(CF221-CF224, CF233, 31]ﬁ 5.1 n.) W8z Dunbaria bella Prain 14296 Fabaceae (DF276-

279, Eﬂﬁ 51 2.) §61 ICs Uszunms 2.5-6 waz 1.5-3 Lg/ml @wsay  Wrluwagd
Euphorbiaceae ﬁLﬂUﬁiﬁﬂdﬂ%ﬂﬁ%@T’l%ﬁ&l laun Euphorbia cotinifolia, Euphorbia tirucalli
(Betancur-Galvis et al., 2002), Macaranga pustulata (Taylor et al. 1996b), Malotus
philippensis Lam., Milettia extensa Bentham Baker (Taylor et al. 1996a), Euphorbia
peplus L., Euphorbia esula L., Euphorbia serrulata Thuill., Euphorbia salicifolia Host.
(Mucsi et al., 2001) wasTuidmanlag Taylor Lz Atk (Taylor et al. 1996a) 11
SIFAALUTINEN AT Bauhinia vahlii Wight and Arott lwa9¢ Fabaceae §anian
3y é’aﬁ?ud’maﬁ'@ﬁ"lﬁ%’m Croton cascarilloides Raeusch W8z Dunbaria bella Prain 41
a:ﬁﬁnmnwwiumnmnﬁamﬁmmmmﬁ'@ﬁaﬁ%qw"ﬁﬁﬁqw%(ﬁmﬁmia"lﬂ
agnalsanamInesaugnianuiuivaaissUnfvossnanaainsy  Wu
ez DF276-279 1vnsiudl Selectivity 1nninvsatyiniy 4 i (gﬂﬁ 5.1 7.) G9HuI
Qﬂﬁﬂmwﬂmﬂﬁﬁqwéﬁﬁu a’mmsﬂszLﬁqu‘éﬁ’mﬁmﬁaaﬁmaamsaﬁ'@ﬁ'a
u%qﬂ'%{@me] (DF371-DF377) WU ﬁﬂiﬁﬁ@ﬁdﬂ%ﬁi‘ﬂeﬁ( DF372 ﬁqw%ﬁmﬁuua:ﬁ
Selectivity @ 1ilavinmsanmnaaly wuin DF372 SgnieuiEuddens HSV-1 uaz HSV-
2 lagdn ICs WINAL 1.2240.04 UAz1.24+0.08 pg/ml aud1au (1as3T Yield assay) Was

3 Selectivity = 17
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mﬁfﬁ'miﬂﬂrﬁaﬁnmLﬁaaﬁmﬁ'mﬁ'uﬂavl,fmé’ﬂ1unﬂsaaﬂnw%€ﬁﬁuL%u°uao DF372
afloauaumaiinswanlada (viral replication) Usznaudlsruinmamzaeiaas
(Attachment), n13dNgLad  (Penetration), msdsesdluauidudaszann capsid
(Uncoating), MIFILATITRaIRLsznauwadliTa (Synthesis of viral component), M3
ﬂs:ﬂamﬂum&mﬂ"b%‘aﬁawgnf (Assembly and Maturation) LAz ANIBBNANNLTAR
(release) (WIaWuS 2540) NNAIANMINGVEI DF372 damadulavesifoBueis
Yield assay Wu31 DF372 61 IC, (Total virus) ReNlnalAesny IC, (Intracellular virus)
UALANEIIIN ICs, (Extracellular virus) agnadipsan fagaf:uamdw DF372 13y
fussruaaula gluatiumadviwnbhisoniunmseanannoss  Snnogniawsy
Up9 DF372 m’mwuqqﬂﬂ%taLfiaLam\é’amﬂﬁﬁﬂﬁmaﬁamﬁaﬁuﬁ’;U"?"ﬁ' Plaque reduction
assay WAz Yield assay ﬂa%ﬁwnavl,ﬂ%é'ﬂlumiaanqwﬁﬁmﬁmaa DF372 1udunon
Uncoating, Synthesis of viral component %30 assembly and maturation ua bailgnns
Attachment #38 Penetration

wananmssusmummadinimnhiasifinsnuuds  Sufinalndudivilw
nidanseuisulaas andsinlhse (Virucidal effect) 9Lt essential oil 7l@37n Lippia
juneliana, Lippia turbinator (Garcia et al. 2003) W8z Mentha piperita (peppermint oil,
Schuhmacher et al. 2003), Casuarinin %aﬂumﬂumj&l Tannin ﬁvl,ﬁﬁ]’m Terminalia
arjuna Linn. (Cheng et al. 2000) &z m‘ﬂuﬂ@;u Flavonoid ﬁvlﬁﬁ]”m Vitex polygama
Cham. (Goncalves et al. 2001) S‘fﬁmUﬁswmmd’]ﬁqw%{muﬁaﬁu wazifunalniildine
WA LD Be1G BTN WO NLULLRRUT0IAREE awnnwsﬂs:Lﬁuqm§m1L°‘§aL‘%mjaa
DF372 lag3T Inactivation assay WU LLsJ"dﬂuamazﬁﬁmsaﬁ'@ﬁauquﬂ%{gaﬁa 20 pg/mi
UsinandaBuiisandiadidfedouas 87-00 VINFUAILAN  UFAITN qw%%i%%aﬁﬂﬂﬁ
nalnnanlumssangnienuisuves DF372

ms?mmqn%gﬁ"mﬁmaa DF372 sluma:ﬁ'Leﬁaﬁwangmgﬂﬁﬂﬁa@L%alf%mha

ik 10 1 (Moi=0.01 uaz moi=1) wud1 lunzfimadinzidssgnili@azaiiad

(
DF372 ﬁqnﬁmndﬂumazﬁﬁL%@L‘%&Jgaﬁa 4 191" [ICs, (moi =0.01) = 0.3 pg/ml Wag ICs,
(moi =1) = 1.2 pg/ml] uaztiednunlunsAldimasinziassdio Vero waz A549 wuin
@1 ICs V89 DF372 = 2.7 Uz >5 pg/ml MUEGU  aauuansdwduaas DF372 3uiu
UsnoudeBufivnliimasante uasfiauamadnlfiniziaeote sy

nsdansnguvesansdsznauadlu DF372 wudn s3fuenldann DF372 ¢
TLC Tnaauny Dragendorff, Ninhydrin, Ferric chloride TS Lz Anisaldehyde L&@471
miaﬁ‘@ﬁou'%qﬂ%{ DF372 VL&iT’ﬁmﬂumjué’mm@aﬂﬁﬁﬁvluimmuagﬂwuaﬂ fing %38 kil

lganslunga Tannin (W38 polyphenol) n3alailsanslungw di-/triterpene wialailganslu
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ULHERCHERHT] H8IINMN37 TLC fingerprint Gasussmelduas UV finnnugnaau 254
uaz 354 nm uazliwauinnuleladu  uaesin a’ﬁaﬁ'@ﬁau'%qw%( DF372 1hazlinuseg
Jusmdiznay (7wa 2536)

Nanwsﬁnwﬁ%’m%uaﬂmm:1@1”@13@5@%@%@%% DF372 fflgnidmiEuuas 69
& 10 ssstandananwlumiduwnzse (CF 222, CF232, CF282, DF211, DF221-
DF222, DF231-DF234) lawfl TD50 [] 20 pg/ml wanasauenuiluisaoimasuziss
KB Waz/%38 MCF-7 (gﬂﬁ 5.1 M. WAz 2.)
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v Aa

gﬂﬁ 5.1 LLNuQﬁagﬂm‘EfmuLm, Selectivity Lmzqw%rm’mLﬂuﬁw@iamaﬁmﬁwaa
ﬁ?%ﬁﬁ@] LLE\]:ﬁ’]iﬁﬁ@]ﬁdu%if‘m%gﬁvlﬁ’i]’mﬂ’]ﬂwﬂE‘thlE]x‘iﬁ’]iﬁﬁ@]%El’]llﬁ]’]ﬂ
Croton cascarilloides Raeusch (n), Dunbaria bella Prain (),
Hymenocardia punctata Wall. ex. Lindl. (@), Xylopia vielana Pierre (f)

WaE Ziziphus rugosa Lamk. var. rugosa (f) arnaiia Chromatography

40



RITRAAWKEIL 1A Croton cascarilloidesRaeusch

ICs0 < 10 Ug/ml

(574

CF11 CF12 CF13 CF14-CF17 CF18 CF19 CF110
ICs0=5 plg/ml ICs0=4 },lg/ml
Selectivity =2 Selectivity = 6 ICs0=9.3 lLg/ml
Selectivity [] 3
\ ICs0 =18 g/ml
CcF221-CF224 | | cF225-CF227 | | CF231 [ cF233 | | cF234-cF236 Selectivity [ 3
ICs0 =2.5-6 Ug/ml ICs0 = 4.9 Ug/ml
Selectivity <1 Selectivity [ ] 1
*
TDso (KB) = 15 Jlg/ml CF232 l
TDs (MCE-7) > 20 pg/ml | CF,281 [ | % [ cF283-cF2854
* lanne CF222 TDso (KB, MCF-7) [115 g/l ICso = 8 Lg/ml ICs0o = 15 Wg/ml
Selectivity [ 1 Selectivity [] 1
TDso (KB) = 15 Lg/ml | |
[ cr2o1 | |cF292-cF296 |

TDso (MCF-7) =20 lLg/ml |

ICs0 = 23 Lg/ml
Selectivity [ 2




A%

fIRNARELY 3N Dunbaria bella Prain

ICs0 < 10 Ug/ml

DF11 DF12

DF13

ICs0 =7 g/ml, Selectivity < 1
TDso (KB)= 7.5 Wg/ml

| pF211 | | DF212-DF216 |
]- ICso L
TDso (KB or MCF-7) L6 Lg/ml Selectiy]

TDso (KB) =12.5 Lg/ml

9 Ug/ml
ty L]

DF221

TDso (KB or MCF-7) [] 20 pg/ml

ICs0 = 3.2 g/ml, Selectivity [] 1 | DF222 |

TDso (KB or MCF-7) [] 15 Llg/ml

ICs0 = 4.4 Ug/ml, Selectivity <

1

DF14 DF15-DF16 DF17 DF18-DF110

ICso[] 10 pg/ml
Selectivity [] 1

TDso (KB) [] 8 Lg/ml |

ICso = 2.4 g/ml
Selectivity L1 3

| DF223-DF226 |

;sﬂ‘*?‘i 5.1 %.

Dso (KB or MCF-7) [114 pg/mi
Dso (KB orMCF-7) [l6 pg/mi
|Cso =1.2 ].,lg/ml*
-@ TDso (KB) = 17 Hg/ml
TDso (MCF-7) =20 Ug/ml

[ DF271-DF275| | DF276-DF279 | | DF2710 |

TDso (KB) = 20 Lg/ml

TDso (MCF-7) =13.7 Hg/ml
50 ( ) Mg Selectivity = 4

! DF373-DF377 |

Selectivity [] 17

£ a a .
* nagaugnienwInlasis Yield assay




RIIRNARLILU NN

Hymenocardia punctata

Wall. ex. Lindl.

ICs0 < 10 g/l

HF11-HF12

— 1Cs0 > 20 Ug/ml

HF13-
HF16*

ICso < 20 Hg/ml

Selectivity <1

HF17

[ 1Cs0 > 20 },lg/ml

gﬂﬁ' 51 @.

1974

RIIRNARLIY 37N

Xylopia vielana Pierre

ICso < 10 Ug/ml

XF11**

XF12-
XF14

ICs0 = 20 Ug/ml

A v 1 A‘ v Aa
** 11300 ELL%E]EJ%%VLNE‘TT JNINARDUONDTAWLIN

XF15-
XF112*

ICs0 < 20 Hg/ml

RIIFNAREND 91N

Ziziphus rugosaLamk. var. rugosa

Selectivity <1

XF113

ICso = 30 Lg/ml
ZF11- ZF18-
ZF12 ZF110

ICso > 20 Lhg/ml

ICs0 > 20 Ug/ml

ZF13-
ZF17*

ICs0> 20 Hg/ml

[Cs0 < 20 ],Lg/ml

Selectivity <1

L A2 o oA ! . ' A @ % £ & A & &
Nﬂiu’]muaUTI]HVLJJLWUGWaLLﬂﬂqiLLUﬂﬁfJu(ﬂale] Lwalﬁ%@ﬁquﬁﬂﬂLLaZVI@ﬁaUﬂ"ﬂﬁﬂ’nNLﬂuWH@]aL‘ﬁﬂﬂNZLjd
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UIITWINNIN

LNETH %‘ﬂﬁj&ﬁ‘i‘m. Adavances on AIDS: Pathogenesis and therapy. In Color atlas of
HIV infection (33 \uimaing, Ed.) AT Woisud 1a toulaad 2540 wi 1-2.

UNINA FUNTLATYANA, TUT Yyada, 9327 1aNATanina, e uhils, a3 ?;a"l:wyaﬁ.
m‘sngﬂma&guﬂ,wnéu 4 nnendann. YaiTumIneaouies 2542 win 234-235.

wuniu yyplsenes, o loatuiasyns. m‘;uvlwﬂﬁﬁwuﬁm 2). UisEndszmTn
411@ 2541 Wik 613-614.

Wuniu yyosssdas, ews leaduasyws. sywlwsldfudm @) Wisndszmon
3NQ 2542 Wik 416,

Nlawus wolaus snwoem W lumsivsiwauvashss lu: lsaing @lanus WD
Tauz, UITanTnT) SunAuwansIady nanwy 2540, wi 3.1-3.7.

1Fanag si'aaqa, a313e laumn. a&guﬁwsﬁuﬂmﬁmf@quaswmﬁ (3). 138713
ayulws 2541; 5 (2): 28-51.

1hanag iaaqa, WA FUNILIIQANE. ayuﬂw3ﬁuﬁm5mi’wquaﬂ*ﬁmﬁ (1). 173873
ayulws 2540; 4 (2): 29-61.

UG NOBUNBS. DUASHRIAAUNINNTTINGG. MAITUNFTIRIDY  AUSLARTANFNS
NAINYINBUAAR 2536 Wi 117-129.

§3198 audItiy Herpes simplex virus Tu: 12333nen (Rlawus wodaue, ussonsng)
fuinWanansIaals n3anwy 2540, Wi 16.11-16.15.

Abraham Z, Bhakuni SD, Garg HS, Goel AK, Mehrotra BN, Patnaik GK. Screening of
Indian plants for biological activity. Part Xll. Indian J Exp Biol 1986; 24:48-68.
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Abstract: Five medicinal plants from Ubon Ratchathani, used by traditional healers to treat viral

infection, were selected for evaluation of i/n witro anticancer and antiviral activities.

From a

bioassay-guided fractionation procedure, some fractions obtained from Crofon cascarilloides Raeusch
and Dunbaria bella Prain exerted antiproliferative activity against malignant cell lines, with 50%
cytotoxic concentration (CCs;), ranging from 6 to 20 ug/ml. In addition, the fraction (DF372) from
Dunbaria bella Prain showed pronounced activity against herpes simplex virus type 1 (HSV-1) and 2
(HSV-2). The 50% HSV inhibitory concentration (ECs,) of DF372 was 1.2 ug/ml with about 17-fold

selectivity.

Preliminary characterization of its antiviral action showed that the observed HSV
iated with vir

inhibitory activities were not
depended on multiplicity of infection.
Objective

1. Evaluate jn vitro antiviral and/or anticancer
of partially purified fractions obtained
from five medicinal plants, used
traditional healers to treat viral infection,
from Ubon Ratchathani.

2. Pr-zlimipgri‘y characterize anti-HSV action
of antiviral fractions.

Material and Methods

Croton cascaril- Dunbaria bella Hymenocardia
foides Raeusch (C)  Prain (D) punctata Wall,

w ex. Lindl. (H)
W i

Xylepia vielana Ziziphus rugesa

Pierre (X) Lamk.var. rugesa ()

Pre tion of plant fractions

Dichloromethane extracts
(Plant C,D,H,X,Z)
Cohan chromatography [cq Bioassay-guided fractionation
I 1 |

I |
F.il F12 Fi3 Fi4-16 FAT F.18 F.119-110

[ CC.IBiuniln}-glidnd f!‘nl:ll'wlzfim

|

F. 371-374

F.211-216
F.221-226
F.231-235

1, Viral yield assay. Vero confluent cells were infected
with HSV at a multiplicity of either 0.01 (moi =0.01) or 1
PFU (moi =1). One hour after infection, the incculate was
replaced with medium containing 05% FBS and
supplemented with test fractions, Viral production at 23
hour postinfection was determined by serial dilution and

plaque assay. Plaque ossay was performed as previously
described (1). 2. Cell growth inhibition, Cell growth
inhibition by test fractions was measured using

Sulforhodamine B-staining (2). 3. Virucidal effect. Virus
stock solution was mixed with different concentrations of
test fractions ond incubated at 37°C.  Surviving virus
titers were determined by plaque reduction assay.

idal effects. Moreover, anti-HSV efficacy
Fractions | CCy(kE) | CCap(vcF-7)| Table 2. Anti-HSV activity of DF372
yg/mi pg/mi —
B ; Virus | ECp, * | €Cyy (Vero) Selectivity
| (ng/ml) | (ng/ml) | (CCwECD
e | 18 HSV-1 122,004 20.50:0.25  16.8
DF211 | 58 | 6 HSV-2 1.24.0.08 20.50:0.25  16.5
DF221 | 185 | 21.8 * Confluent Vers cells were infected at mai - 1
DF222 | 13 15.6
DF231 | 20 145
OF232 | 14 | 18.7 | .0 4 jer-7 were nos
DF233 | 6.3 6.6 and breast cancer cells,

Table 1. Fractions with anticancer activity.

Results and Discussion

Of nine fractions with antiproliferative activities, DF211
and DF233 were the most active (Table 1). For antiviral
fractions, DF372 displayed significant inhibitory activity
against both HSV-1 and HSV-2 , with the most antiviral
selectivity (Table 2).

£}
A i N —.
E sof Eoaq v iat
LD :
Sl A Z b0
= \ =
2 409 | 2 a0
® | *
i ."1 - 2
i S :
b Tl 4
O comemtration pgimi®  * chncentration g
Figure 1. Effect of viral load on DF372 Figure 2. Effect of BE372 on HSV growth,
anti-HSV activity. {moi 1)

Preliminary studies of DF372 anti-HSV action showed
that its EDy, was about four-fold decrease under the low
viral load (Figure 1). Preincubation of DF372 (even at 20
ng/ml) with either HSV-1 or HSV-2 did not affect the
HSV infectivity (data not shown). Moreover, its EDg, of
cell-associated HSV production is similar to that of total
viral production (Figure 2). These results suggested that
antiviral activity of DF372 was not associated with
virucidal effect. The DF372 mode of anti-HSV action was
likely due to processes affecting intracellular viral
production/maturation than viral release.
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Abstract : Five medicinal plants from Ubon Ratchathani, used by traditional healers to treat viral
infection, were selected for evaluation of in vitro anticancer and antiviral activities. From a
bioassay-guided fractionation procedure, some fractions obtained from Croton cascarilloides
Raeusch and Dunbaria bella Prain exerted antiproliferative activity against malignant cell lines,
with 50% cytotoxic concentration (CCs), ranging from 5 to 20 pg/ml. In addition, the fraction (DF-
372) from Dunbaria bella Prain showed pronounced activity against herpes simplex virus (HSV)
type 1 and 2. The 50% HSV inhibitory concentration (ECsq) of DF-372 was 1.5 pug/ml with 13.8-
fold selectivity. Preliminary characterization of its antiviral action showed that the observed HSV
inhibitory activities were not associated with virucidal effects. Moreover, anti-HSV efficacy
depended on multiplicity of infection.

Methodology : 1. Viral yield and plaque assay. Vero confluent cells were infected with HSV at 1
pfu/cell. One hour after infection, the inoculate was replaced with medium containing 0.5% FBS
and supplemented with test fractions. Viral production at 23 hour postinfection was determined by
serial dilution and plaque assay. Plaque assay was performed as previously described (1). 2. Cell
growth inhibition. Cell growth inhibition by test fractions was measured using Sulforhodamine B-
staining (2). 3. Virucidal effect. Virus stock solution was mixed with different concentrations of
test fractions and incubated at 37°C. Surviving virus titers were determined by plaque reduction
assay.

Results, Discussion and Conclusion: Dichloromethane extracts of five medicinal plants

from Ubon Ratchathani were partially purified by column chromatography and investigated for
anticancer and antiviral activities using cultured cell models. Antiproliferative activities against
nasopharygeal carcinoma (KB) and breast carcinoma (MCF-7) cell lines were found in three
fractions (CF-222, CF-232 and CF282) from Croton cascarilloides Racusch, and six fractions (DF-
211, DF-221, DF-222, DF-231, DF-232 and DF-233) from Dunbaria bella Prain. DF-211 and DF-
231 strongly inhibited KB cells [CCs, (DF-211) = 5.8 pg/ml, CCso (DF-231) = 6.3 pug/ml], as well as
MCEF-7 [CCs, (DF-211) = 6 pg/ml, CCs, (DF-231) = 6.6 pg/ml]. For antiviral fractions, only one
fraction (DF-372) from Dunbaria bella Prain was active and selective against both HSV-1 and
HSV-2. The ECsyand CCsy of DF-372 were 1.5 pg/ml and 20.8 pg/ml, respectively. Incubation of
HSV and DF-372 at 20 pg/ml minimally inactivated the viral infectivity, inferring its antiviral action
was not primarily due to virucidal effect. Additionally, the five-fold reduction of DF-372 EC;
under the low viral load suggested that its anti-HSV efficacy was multiplicity-dependent.

References: (1) Akanitapichat, et al. Antiviral Res 45: 123-134 (2000).
(2) Skehan, et al. J Natl Inst 82: 1107-1112 (1990).

Keywords: anticancer, antiviral, anti-HSV
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NISLAIYNFITAZAY

Acetic acid 1% (v/v) solution

Acetic acid 1 ml

Distilled water gs to 100 mi

Anisaldehyde 0.5% (v/v)

Anisaldehyde 0.5 mi
Glacial acetic acid 10 ml
Sulfuric acid 5 ml
Methanol gs to 100 ml

Crystal violet 0.8% (w/v) solution

Crystal violet 0.8 g

Formaldehyde 3 mi

Ethanol gs to 100 ml
Dragendorff reagent

1. 193DURIIAZAY 1 l@Bazany bismuth nitrate 4 g M4 nitric acid 6 ml
2. LATBURITAZAY 2 lasazane potassium iodide lusihnau 25 mi
3. HRNENTALANE 2 adluanTazans 1 N9 bilRanaznau

4. SUWLANEIBUWBLRUANEINAWIRATY 50 m

Dulbecco’s Phosphate-buffered saline solution (sterile)
Dulbecco’s Phosphate-buffered saline powder 1 P
Distilled water gs to 1000 ml
(Filter solution through a 0.22 [m filter and adjust final solution pH to 7.0-7.2)

Ferric chloride TS



Ferric chloride

Distilled water gs to

Methyl cellulose 2% solution (sterile)

Methyl cellulose
Distilled water gs to

(Autoclave)

Ninhydrin 1% (w/v)
Ninhydrin

Distilled water gs to

Overlay media (sterile)
2XRPMI-1640 media (sterile)

Methyl cellulose 2% solution (sterile)
FBS

RPMI-1640 media (sterile)
RPMI-1640 powder
Herpes
Sodium bicarbonate

Distilled water gs to

1 g
100 ml
2 g
100 ml
1 g
100 ml
50 ml
50 ml
0.5 ml
1 I[N
5958 mg
2 g
1000 ml

(Filter solution through a 0.22 Wm filter and adjust final solution pH to 7.0-7.2)

SRB 0.4% (w/v) solution
SRB

Acetic acid 1% gs to

TCA 50% (wl/v) solution
TCA

0.4 g
100 ml
50 g
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Distilled water gs to

Tris 10 mM
Tris (hydroxymethyl)-aminomethane
Distilled water gs to

(adjust final solution pH to 10)

Trypsin-EDTA solution (sterile, 10X)
Trypsin
EDTA
NaCl

Distilled water gs to

(Filter solution through a 0.22 Jum filter)

100

121.14
100

0.5

0.2

0.85
100

ml

ml

ml
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