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Executive Summary

Tassnsiiimguszasdiiio 1) Anvansatauazmgaslassaimaniifduesdusznauly
fiv 2 wilafte Dasymaschalon echinetum waw Tacca integrifolia 2) Fnw1gMENIETININ Anti-
inflammatory, Anti-inflection, Anti-cancer, Anti-HIV RT wag Anti-oxidant mﬂﬁ%ﬁgﬂ 2 wiln 1ng
fsandszansamueanismadeugrsneatiamdunasilunisuen d5lu Dasymachalon
echinatum §iewivsegafivldnndiuresiiy vhnnsafiauy (Percolation) mesvavaiedunsd
wvuea (Methanol) ansadamenuludumiuea (MeOH extracts) ldU3una 430.86 g LagviINIg
NARBUAVENSTININUBIANTARAE LA KNANTUT S Tuansatane 1ty ethyl acetate wen 1

d@15Usenau Aristolactam A II, Aristolactam B Il kag@15Ha@UUD9 ﬂSitosterol ey Stigmasterol
glucoside LazaTatAENUTY 50% Wnusa-eiiaezdian ldansuseneu Piperolactam C,
Asperphenamate, N-benzoyl-L-phenylalninol, , Goniopedaline, Piperolactam A,
Noraristolodione, Duguevalline %amamuﬁaﬂa'nlcffgﬂﬁﬂmwﬂlumimiizﬁummma drunyTacca
integrifolia ¥nn1siiusnegnsiia dndiuwuadu 910 warlu vinisadaus (Percolation) dawusin
wazly sesvhavanedunadiiiussuauduiivesasavans Svdmnsanesviazaeud s
asafaveUludusneu ofiaesdnn wmea (9lun1snaasa) ansafnaInnga methanol I
a’liﬂizﬂauﬁﬁ‘ﬁﬁa ﬂ sitosterol glucoside, saponin (25S) , Chantrieroside, Pregnane Glucoside
(sugar 3 units), C-24 hydroxy derivative of saponin W&z diastereoisomer (255 wag 25R) U4
saponin , C-25 hydroxy derivative of saponin kag Pregnane Glucoside (sugar 4 units). lag/lu
dweselu Tacca integrifolia ﬁ?u@&ﬂu%’jumaum‘%ﬂmﬁﬂaﬂmwﬁlmﬁaﬁwﬁ’ummﬁzﬂa
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Vb

a31971 1 Hansvaaey Cytotoxicity 983 Dasymaschalon echinatum

miwﬁ 2 Nan1sNAgauU Anti-HIV-I-RT 489 Dasymaschalon echinatum

mi’mn 3 NaN1INA@BU Anti inflammatory U8 Dasymaschalon echinatum

G]’]i’]\‘ﬁ/l 4 USuneuansananeIuaInn1s Partition maamsaﬂwmwummuaamﬂ
Dasymaschalon echinatum

miwﬁ 5 Nan1Inedau Cytotoxicity U89 miaﬁ’wmuﬁ’a 4 fractions W@ fractions U9
miaﬁ’m%’ju ethyl acetate ( 6 fractions; F1-F6) 984 Dasymaschalon echinatum

m'i’m‘ﬁl 6 NaN1INAFADU Anti-HIV-1 activities summﬁaﬁ’wmuﬁy’a 4 fractions wae fractions
Yo ATU ethyl acetate (6 fractions; F1-F6) 98¢ Dasymaschalon echinatum

ANSNT 7 nanagEey Anti-inflammatory activity maamsaﬁwmuﬁy’a 4 fractions ay
fractions‘uaﬂmiaﬁm%u ethyl acetate (6 fractions; F1-F6) 483 Dasymaschalon
echinatum

31971 8 NanN1INAaaUCytotoxic activity ¥ fractions 91n@15d1A 50% methanol:ethyl
acetatete fraction (H1-H7) 489 methanol extract of Dasymaschalon echinatum

mi’m‘ﬁ' 9 WanN1IVAAaU Anti-HIV-1 activities 994 fractions A1na1sain 50%
methanol:ethyl acetate (H1-H7) 489 methanol extract of Dasymaschalon
echinatum

31971 10 HaNSVIRERY Anti-inflammatory activity 984 fractions 91na@15aia 50%
methanol:ethyl acetate fraction (H1-H7) 489 methanol extract of
Dasymaschalon echinatum

M5197 11 Nan1TVadey Cytotoxic activity %aﬂaﬂiﬂizﬂauﬁqw‘é 1,2,3,4,7,8,9 uag
10 910 aerial part of D. echinatum

G]’]i’]ﬂ‘ﬁl 12 Wan1gnad@au Anti-HIV-1 activities sU@QﬁWSUS%ﬂ@UU%EjV]ﬁ‘ 3, 4 ey 8 97N
aerial part of D.echinatum

m’iﬂﬁi 13 wan1snagauAnti-inflammatory activity Guma’l'iﬂ'iwauu%fjmé 3 317N
aerial part of D. echinatum

91971 14 USunasansafiavenuwes Tacca integrifolia anmsadasiesviazatess 9

ANSNT 15 navesansafinveuves Tacca integrifolia wag Diclofenac #ig EPP induced
ear edema

31971 16 navesEnsatavieNuves Tacca integrifolia Wag Diclofenac #® carragreenan
induced hind paw edema

ANSNT 17 NavesansafnreIuTe Tacca integrifolia way Aspirin #18 acetic acid
induced writhing response

31971 18 HANSVAERU Cytoxic activities ¥99a1Ta@nANL1UVDY Tacca integrifolia

~N N O O
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T RTh)

A9 19 NaNISMAFRU Anti-HIV-1-RT vesansafiavenuves Tacca integrifolia

51971 20 HANSVIAERY Cytoxic activities ¥84 fractions U84 Tacca integrifolia
mi’mﬁl 21 dan1anagday Cytoxic activities suaamiﬂizﬂaw%qm%‘suaq Tacca integrifolia
31971 22 naNSVAEaU Anti-HIV-RT 984 fractions 984 Tacca integrifolia

ANST 23 HANISNAROU Anti-HIV-RT U84 msﬂssﬂauﬁqwé YB3 Tacca integrifolia

=b.
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w1 Usinaansluusiag fraction fivnsusnantu EtOAC extracts w83
Dasymaschalon echinatum a5 Column chromatography

uunfiv 2 Vinaansluusiag fraction Mnnsuen 50% Methanol: EtOAC extracts 99
Dasymaschalon echinatum 1agi5 Column chromatography

WHUANN 3 USunauansluwsag fraction 1v1N15U8NAIN Root Methanol extracts v84

Tacca integrifolia a5 Column chromatography

10

26



UNANED

SWALATINIS: DBG5480014
Folasans "msfnwesusznaumaaiivesity Dasymaschalon echinatum
wag Tacca integrifolia LLazﬁmsnmiwmaaquémq%umw"
Fotinde :
1) #5. 0175 lavivs
UNINENEUTNS TNYNUANIYIUYS
Thaworn_jaipetch@yahoo.com
2) $93FMEANTIANTE A5, YANY AYIN18YaY
AP UAT AMEINYIAIEAT UNINESBLRAS
chutima.kuh@mahidol.ac.th
3) HeMmEns19138 A3, Tvse Jualnn
UNINENFEUTna FNYNUANYIUYS
watcharra.chi@mahidol.ac.th

i%&l%L’Jﬁ’ﬂﬂiﬂﬂ’]i :
30 NUBNBY 2554 — 29 AUIYU 2557

Usindlnerdudsemafigauauysallusefivasyulng wagldfinsianldinuilsasi 9 1u
szprnaeuu lasnsideifadaiufmuddyuarauduiuanmsldonivayulng Tay
Anwiivayulng 2 wilnfie Dasymaschalon echinatum (agldnadiuvesiiy) viinisananieiivia
azay methanol Wway Tacca inteerifolia Qnelddiulu) nmsanamefyinazaisdunid 3 slinfe
hexane, ethyl acetate tag methanol wdtnsEmesavanearldansatnveuve st 2 wn
§9l¥nare Anti-inflammatory Anti-inflection wag Anti-HIV RT iuraula léviansuenmians

U3avslagldislasunlans il ansusansvaneyialaniaailassasimanilaeisniaalasalnd
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Abstract

Project Code : DBG5480014
Project Title : Study of Chemical Constituent of Dasymaschalon echinatum and Tacca
integrifolia and their Biological Activities
Investigators:
1) Dr. Thaworn Jaipetch
Mahidol University, Kanchanaburi Campus
Thaworn_jaipetch@yahoo.com
2) Assoc.Prof. Dr. Chutima Kuhakan
Department of Chemistry, Faculty of Science, Mahidol University
Chutima.Kuh@mahidol.ac.th
3) Asst.Prof. Dr. Watcharra Chintakovid
Mahidol University, Kanchanaburi Campus
watcharra.chi@mahidol.ac.th

Project Period : 30 September 2011- 29 September 2014

Thailand is rich in biodiversity of herbs which has been used in folk medicine for a long
time. This project research anticipated that Thai herbs are important and essential for use as
medicinal plants. Two herbs were studied: Dasymaschalon echinatum (all parts of plant),
extracted with methanol solvent and Tacca integrifolia (leaf part), sequential extracted with
organic solvents: hexane, ethyl acetate and methanol. After evaporation of solvents and
freeze dried, crude extracts from those plants were obtained and showed interesting activities
in Anti-inflamsnmatory, Anti-infection and Anti-HIV RT. Crude extracts were further separated by
chromatography technique to obtain pure compounds and identify chemical structure by

spectroscopy.

DBG5480014 2
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o/ 3
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1) efnwansafnuazgnslasainonaaififussduszneuludt 2 viinde
1. Dasymaschalon echinetum wag 2. Tacca integrifolia
2) Lﬁaﬁﬂmqm%‘mﬁ%amw Anti-inflammatory, Anti-inflection, Anti-cancer, Anti-HIV RT Wag
Anti-oxidant 0% 2 98 A9 1. Dasymaschalon echinetum wag 2. Tacca integrifolia

Tagfiarsandszdndnwuesnisnageugrdnisianmiduinasilunisuwen
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NsANYI9AUTENBUNNLARYRINY Dasymaschalon echinatum wag Tacca integrifolia uaz

ANIN1SNAFBUNTNINTININ"

1.

DBG5480014

nsLAusegneite

fdAvulddeniugndiazonn (@aiminan) waziiluanlufisaliuis aanduite

Fuaudnnualiazidunlngldiniosun anduiindmdnuteila

158U (crude extract)

2.1 Wiwiuautsudnatndeivhazaedunidlnofiunnuduiavosiviazans
AINAIRU 970 LENLYU (hexane), LofiauaBian (ethyl acetate) Lagliynuea
(methanol) MuUaIAU MaINTEmeERIvaza1ueenilal dxlaaisannrenulae
AU @1satvenUTedeTialedian LavasataveNUTeANNIUea ANEINY T
dhweinansafamenuiilans 3 @

2.2 a'amsaﬁwmumaaquémﬁamw Anti-inflammatory, Anti-inflection, Anti-
cancer, Anti-HIV RT wag Anti-oxidant

2.3 \flensrumanisvadeunyisnisdanmuds vhnsdenansataneuiilinanisnaaoy
quivnatiamiinaula dhasafaiiaulanvinisueniieldundansuians uas
MIATIE1NIAATVBIETUTANEAINA T

MsueNasUIaVsINaNsaianeny

3.1 Benszuuivnasansiimnzauiiaglduenarsadmlagldlasulanswiluiuui
(Thin Layer Chromatography, TLC)

3.2 dleldszuuiharatefimnzaunds vnisusnansatanerulngldlasulans i
wuuraaaK (column chromatography) Iagld@@na (SIO,) wag Sephadex LH
20 Juduen wasld TLC Tunisrumsvaeuiiiesidiuiindretuliseiu

33 Femshezldasuaueenuudang (fractions) Suiinminusazduilindouii
Juiinuaumazaiunsailalasalatlneld 'H Nuclear Magnetic Resonance (*H
NMR)

3.4 vhmsusnauiielildasusznevuiavisiasenaarliiimaleasulanswleingun
\9U preparative thin layer chromatography, radial chromatography Laginaiin

DU LU N1TAANEN



4. MIMERsiaTEsInInAvesEsuUIang

Tdwatliasansaalasalaluszneuiuiioilunisiigailasade ngldmadnasiigeg

De
=De

- 1D u@z 2D Nuclear Magnetic Resonance (*H tag °C NMR)
- Infrared spectroscopy

- LC-MS spectrometry

- UV-Vis spectroscopy

- QANABUVAN

- doyaninwanuiiiates

5. MAABUGVITNNTINNVBIATUTANTNLN
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NAaN13INA 8B

[ IS Q‘ = I
1. ﬂ’liﬁﬂ‘iﬂﬂﬁqiﬁﬂﬂLLazﬂ']QﬂiIﬂi\‘lﬂ%’l\WI’NLﬂ&lLLaSﬂ']iVIﬂﬁE)UiWISVI'N‘U’JﬂWW‘U‘EN‘IN‘U

Dasymachalon echinatum

1. WUR98ENY Dasymaschalon echinatum vinduvediiv fumidnuie 4.0 kg vnsadnuy
(Percolation) frgfvinazanedunsduniuea (Methanol) MaaaInsEMERIvinasaeLallaasans
weulutumnIuea (MeOH extracts) Usuad 430.86 ¢ YNMINARDUNNSNNTINNUDIATANR AN

U ldl
ATNAFBUAINITNN 1-3

A15199 1 wan1snagau Cytotoxicity U8e Dasymaschalon echinatum

Compounds Cell line cytotoxicity

P-388 KB Col-2  MCF-7  Lu-1 ASK Hek-293
MeOH <4 - - 11.8 3.32 - 6.56
extracts

P-388 = Murine lymphocytic leukemia

KB = Human nasopharyngeal carcinoma

Col-2 = Human colon cancer

MCF-7 = Michigan cancer foundation, human breast cancer
Lu-1 = Human lung cancer

ASK = Cell line from rat glioma cell

Hek-293 = Human kidney cell (transformed with adenivurus 5 DNA

A157971 2 NaNSVIAEEU Anti-HIV--RT 283 Dasymaschalon echinatum

Compounds % inhibition (IC50, Activity
ug/mL)
MeOH 7.11 Inactive
extracts

Syncytium assay: IC50 = the dose of compound that inhibited 50% metabolic activity

of uninfected cells.

DBG5480014 6



A151991 3 NaN1INAdaY Anti inflammatory 984 Dasymaschalon echinatum

Compounds Dose Edema thickness (mm) % inhibition

mg/ear 15 30 min 60 min 120 15 30 60 120

min min min min min min
Acetone - 1104 137+4 192+4 175+2 - - - -
5% DMSO - 88+6  142+5 147+5 108+5 - - - -
Phenylbutazone
- 35+2 65+2 70+6 4045 68 52 63 7
+Acetone
MeOH extracts 3 0+0" 20437 27+47 13+37 100 85 88 93

Mean+SEM (N=6), Significant difference from control P*<0.05, P**<0.01, P***<0.001
2. MSUENMEITUTEND
2.1 dnaEnsananeuduunIuea 237.39 ¢ uuen Partition laglddyinavanedunsd

AuasuAIL DUt INARIT (MN51971 4)

A1997 4 USIald@13ainneIuaInNnIg Partition U09aNSaNAReIUTULLNIUDAAN Dasymaschalon

echinatum
Ethyl 50% Methanol:
Hexane Methanol
Extracts Acetate Ethyl Acetate
(9) (9)
(9) (9)
MeOH extracts 13.64 25.43 138.97 44.56

AliuN5UNaNTaianeIuIe 4 fractions NAABUANBNNTININ LasyiNISHENiNemIa1sUTENBY
UIgmsludiuvesansaiaveIuveatu Ethyl Acetate wag 50% Methanol-Ethyl acetate 1ng/35

Column Chromatography el

DBG5480014 7



2.2 @187 ANE1UTY_ethyl acetate iln 25.43 g wuneae column chromatography 14

Silica gel No 7734 wazld i avmazataluszuusd 42 Taets ¥91n 100% hexane
— 100% ethyl acetate — 5%, 10%, 30%, 50% methanol-ethyl acetate — 100%
methanol 91NNaN15M523 @euLlnsdume Thin layer chromatography tag 'H NMR a@wnsasiule

6 fractions (YN15MARBUANENNTINMN) AaanluuNugin 1

Crude extracts (Ethyl Acetate)

| Colurnn chromatography
F1 F2 F3 Fd F5 Féo

(02936 ¢)  (1.09729) (224189  (1.0305¢) (13484 ¢  (14.4719 g)

Lo |

wenle Crop weonlsl Crop
Stigmasterol  wense p-sitosterol slucoside
(0.0091 g) (0.0496 g)

waunAN1 Usunuanslulsag fraction 1M1n15U8nANTU EtOAC extracts 989 Dasymaschalon
WHUAINT

echinatum 1ae35 Column chromatography

wsiag fraction ¥NsuenaENTHe aulé’awau‘%qm‘él,t,azﬁﬂmiﬁﬂmmqm‘[mqa%’mé’qﬁ
Fraction 3 (2.2418 ¢) vhuuenaalaglyd Column Chromatography (Silica gel No7734) wagvinlv
U%ﬁ%éaﬂﬂ%\‘iﬁ’m Preparative Thin Layer Chromatography (PLC) iéﬁjmsﬂizﬂaw'%qwél,t,aw‘hﬂﬁm
anslase as1aleeld 2D NMR, IR wag MS elasaadnasiail

Compound 1 (Aristolactam B II)
0
MeO
(s
MeO O

Aristolactam B Il

DBG5480014 8



- Fraction 4 (1.5195 ) Whuuenmslagld Column Chromatography (Silica gel No7734)
LLﬁzﬁﬂﬁU’%qwéaﬂﬂ%ﬁﬁw Preparative Thin Layer Chromatography (PLC) lﬁaﬁiﬂizﬂauﬁqwéuaz

msmgasiase aslagld 2D NMR, IR uag MS lalaseainedsil
Compound 2 (Aristolactam A )
HO
Ol
MeO

Aristolactam A Il

- Fraction 5 ( 1,3980 ) thananudngie methanol Iéduiilundnwiin 0.0469 ¢ vhnnsm

anslase a¥1alagld 20 NMR, IR wae MS Iaiuansnan flassasnadie

Compound 3 [ﬂ-Sitasterol 3-O-ﬂ-D-glucopyranoside (3A) waz Stigmasterol 3—O-ﬂ-D -
glucopyranoside (3B)]

[3-Sitosterol 3-O-B-D-Glucopyranoside

[3-Stigmasterol 3-O-B-D-Glucopyranoside

DBG5480014 9



2.3 1@15anAneIUYeIdU_50% Luniuea-tafiaasd@nn win 138.97 ¢ wunasusnlagly

Silica gel No.7734 wagldfviazanglussuunsdinds Tneisuain 100% Hexane —*  100%
Ethyl Acetate —» 5%, 10%, 30%, 50%Methanol:EthylAcetate —» 100% Methanol a1nN&

M4 TLC uag 'H NMR anunsauenls 7 fractions Aauandluunugiia 2

50% methanol : Ethyl Acetate

Column Chromatography
100% Hexane

F1 (1-20399) F2 (2.0761g) F3(1.0915g) F4(0.9505g) F5(10.8352g) F6(46.4882g) F)7(75.5649
g

RHUNTN 2 USunauanshumsay fraction 9M1v11A158N 50% Methanol: EtOAC extracts 9849

Dasymaschalon echinatum 1agi5 Column chromatography

Wusiag fraction vinnsuensetiiabiliansusenauusgnaall
Fraction 2 viin (2.0761 ¢) uanselaely Sephadex LH 20 wazld 100% MeOH Hufvinazats wen

¢ 6 fractions #9il

fraction 2.1 win 1.17336 g fraction 2.4 wiin 0.0025 g
fraction 2.2 vin 0.0111 ¢ fraction 2.5 v11n 0.0014 ¢
fraction 2.3 %iin 0.0600 g fraction 2.6 nin 0.0021 g

fraction 2.3 #in 0.0600 ¢ weunmelayly Preparative Thin Layer Chromatography ( lgsvinazane
20% Ethyl Acetate:Hexane) léansuszneutigruagyinnsmgnslass aislasld 20 NMR, IR way

MS Talasaasnanadl

Compound 4 (Piperolactam C)

HsCO
H5CO

H5CO i

Piperolactam C

O

NH

DBG5480014 10



Fraction 71 3 %i¥n 1.0915 ¢ wensielneld Sephadex LH 20 waglddavharans 100% MeOH

wenla 7 fraction fadl

fraction 3.1 %iln 03330 g fraction 3.5 nin 0.0497 g
fraction 3.2 %in 0.3407 g fraction 3.6 %in 0.0228 g
fraction 3.3 %iin 0.0318 g fraction 3.7 %in 0.3290 g

fraction 3.4 %iln 0.0355 g

fraction 3.2 #tin 0.3407 g vnsueneelagld Silica gel Column Chromatography Wz Sephadex

LH 20 auldansusenauuIgnsuazyinnangnsiase aselaeld 2D NMR, IR uag MS lalassasnedisil

Compound 5 (Asperphenamate) a2 Compound 6 (N-benzoyl-L-phenlaninol)

Asperphenamate N-benzoyl-L-phenylalninol

fraction 3.3 %iin 0.0318 g 52U fraction 3.4 niin 0.0355 g wenselagly Sephadex LH 20 wag 14

(%

PLC auldansusenauusgnsuazinismagnsiase aselagld 20 NMR, IR waz MS lalassadasail

Piperolactam C

DBG5480014 11



Fraction 3.5 %tin 0.0497 ¢ wenmalagly PLC (60% EtOAC: Hexane) u solvent

[

wenlaansusenauusansuagyiimamansiage aialegld 20 NMR, IR uag MS lalassasnediall

Compound 7 (Goniopedaline)

Goniopedaline

Fraction 5 %iin 10.8352 ¢ wanseolagld Silica gel Column Chromatography (Silica gel no. 7734)

wagldmviarate 40% Ethyl : Hexane wenla 10 fractions il

fraction 5.1 %in 0.1751 g fraction 5.6 %in 0.5550 g
fraction 5.2 1in 0.0735 ¢ fraction 5.7 nin 0.3621 g
fraction 5.3 %iin 0.1072 g fraction 5.8 win 1.1242 g
fraction 5.4 %iin 0.1022 g fraction 5.9 nin 25.6324 g
fraction 5.5 %in 0.6204 g fraction 5.10 %in 3.2973 ¢

fraction 5.6 %tin 0.5550 ¢ wenselagld Sephadex LH 20 (100% MeOH Ju solvent) wag PLC
(40% Acetone : Hexane LUu solvent) auldiansuszneuu3ansuagyinismansiase asalagld 2D

NMR, IR wag MS lalasaasnasadl

Compound 8 (Piperolactam A)

Piperolactam A

DBG5480014 12



fraction 71 5.8 iin 1.1242 ¢ ¥insuenselagld Silica gel Column Chromatography waz Sephadex

LH 20 auldansusznauusgnsuazrinsmgasiase aslagld 2D NMR, IR uag MS lalaseainedisil

Compound 9 (Noraristolodione)

0]
HO o

HsCO ‘ NH

Noraristolodione

fraction 71 5.9 wiin 25.6324 ¢ wenseleld Sephadex LH 20 (100% MeOH Ju solvent)
way PLC (60% EtOAC : Hexane tlu solvent) auldansuszneuuiansuazyinismgnsias addlag
14 2D NMR, IR wag MS lalassadnasail

Compound 10 (Duguevalline)

Duguevalline

DBG5480014 13



1.4 miﬁﬂmq‘m%mﬂ%amw
A158NAREIUTN 4 fractions (hexane, ethyl acetate , 50% methanol-ethyl acetate L@
methanol) wa fractions UedasaNATY ethyl acetate ( 6 fractions; F1-F6) lavinnsnaaeugnsmia

] 9 o =
YININ ‘lﬂﬁ\laﬂ']iwwa@ﬂ@ﬂ@qs'm‘ﬂ 5

A15197 5 wan1svngeu Cytotoxicity 989 @Nsannne1uis 4 fractions wag fractions o9 @15anin

YU ethyl acetate ( 6 fractions; F1-F6) ¥83 Dasymaschalon echinatum

Samples Cell line (ED 50, llg/mL)
P-388 KB Col- | MCF-7 | Lu-1 | ASK HT | A549 | Hex293
2 29
MeOH extract 0.168 >20 | >20 11.8 3.32 >20 - - 6.56

Extract hexane 0.16 461 | 954 | 0.54 6.68 | 033 | 8.42 | 8.67 1.64

Extract EtOAC 0.16 510 | >20 0.67 | 1390 | 855 | >20 | 0.76 0.54

50% 2.20 7.03 | >20 3.43 >20 | 19.07 | >20 | 10.07 2.63
MeOH:EtOAc

Extract MeOH 1754 | >20 | >20 >20 >20 >20 >20 >20 >20

(Residue) >20 >20 | >20 >20 >20 | >20 | >20 | >20 >20
F1 >20 >20 - >20 - >20 >20 >20 >20
F2 10.45 | 12.05 - 11.27 - 11.28 | >20 >20 10.84
F3 0.10 5.90 - 1.86 - 0.67 | >20 1.98 3.76
Fd 0.08 5.92 - 0.73 - 0.15 >20 | 0.42 0.76
F5 0.11 7.47 - 1.26 - 038 | »20 | 0.52 0.76
Fé6 0.31 >20 - 2.51 - 0.73 | »>20 | 0.77 3.43

Results are expressed as EDsy (lg/mL):EDsp<20 g/mL is considered active for crude or

fraction,

EDs0>20 Hg/mL is considered inactive for crude or fraction and <4 lg/mL is consider active

for pure compound.
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M15199 6 NAN1TNAEBU Anti-HIV-1 activities UasansannnenUNg 4 fractions wag fractions Y8915

analu ethyl acetate (6 fractions; F1-F6) 484 Dasymaschalon echinatum

Anti-HIV-1 activity®
Anti-syncytium HIV-1 RT
Extract, Fractions
1Cs0 ECso
T Activity % Inhibition Activity
(Ug/mL) | (Ug/mL)
MeOH extract * * * * 7.11 |
Hexanes fraction * * * * 52.79 M
EtOAc fraction * * * * 40.16
50%
MeOH:EtOAC * * * * 0
fraction
MeOH fraction * * * * 0 |
Residue fraction * * * * 0 |
F1 * * * * 0 |
F2 * * * * 91.01 VA
F3 * * * * 100 VA
Fa * * * * 100 VA
F5 * * * * 80.09 VA
F6 * * * * 33.68 W

*Syncytium assays: ICso = the dose of substance that inhibited 50% metabolic activity of
uninfected cell. ECsg = the dose of substance that reduced 50% syncytium of formation by
ATat/Rev \C99 virus. Syncytium reduction assay: Aa = active, la = inactive, T= toxic; Radioisotopic
RT assay: VA= very active (>70% inhibition), M = moderately active (>50% to 70% inhibition),
W = weakly active (30% to 50% inhibition), | = inactive (<30% inhibition), * = submitted for

testing but the results were not completed
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A15197 7 Nan1INAERU Anti-inflammatory activity U84a15annneIuYe 4 fractions wag fractions

YD3AN5ANATUY ethyl acetate (6 fractions; F1-F6) 484 Dasymaschalon echinatum

Dos Edemar thickness (um) % Inhibition
Extract, e 15 | 30
112
Fractions mg/ | 15 min | 30 min 1h 2h mi | mi
ear n n " "
Phenylbutazon
. - | 1242 23+2 33+2 18+3 82 | 82 | 77|83
MeOH extract® | 3 | 1342 | 33«3 | 40+4 | 28«5 |81 | 74 | 72|74
Phenylbutazon
- 13+4 33+4 57+3 90+4 92 | 82 | 72| 53
e
Hexanes * * * * * * * * *
fraction
EtOAc fraction * * * * * * * o
50%
MeOH:EtOAC 3 | 20+47 | 63+2" | 85+17 | 110+6 | 85 | 65 |51 | 21
fraction
MeCOH fraction * * * * * * * o
ReSidue * * * * * * * * *
fraction
Phenylbutazon® | 1 | 3243 | 7542 | 80+4 | 55«5 | 76 | 57 |58 |56
F1° 3 | 37+6 | 73+£12° | 10310 | 8049 | 72 | 58 | 46 | 36
F2° 3 | 30+4" | 53x8" | 65+3 | 576 | 70 | 68 | 65 | 51
F3° 3 | 40+£7 | 93x6° | 95+6 | 7246 | 61 | 45 |48 | 39
Fa° 3 | 42437 | 677 | 78+5 | 62+7 | 59 | 60 |57 |47
F5° 3 | 53+5° | 10245 | 113+3" | 75+4" | 48 | 40 | 38 | 36
F6° 3 | 47+37 | 75+6° | 85+3 | 65+2 | 54 | 55 |54 | 44

Values are expressed as mean=SEM (N = 6), significant from control 'p < 0.05, ~ p <0.01,  p
<0.001, Dissolved in a) acetone, b) absolute ethanol, * = submitted for testing but the results

were not completed
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A4 8 NaN1INAaaUCytotoxic activity ¥4 fractions 91n@15d@1m 50% methanol:ethyl

acetatete fraction (H1-H7) 489 methanol extract of Dasymaschalon echinatum

Cytotoxic activity® against cancer cell lines (ug/mL)
Fractions

P-388 KB HT29 MCF-7 A549 ASK Hek293
H1 11.41 19.12 >20 >20 >20 >20 14.47
H2 6.74 12.83 12.09 12.59 >20 12.92 10.82
H3 0.26 1.59 3.11 0.74 3.20 6.5 0.68
Ha 1.98 4.07 4 1.39 8.89 11.95 2.20
H5 0.65 0.42 2.26 0.53 1.34 4.10 0.65
H6 a4 1.82 2.02 0.12 11.14 12.52 3.21
H7 >20 >20 >20 >20 >20 >20 >20

°Results are expressed as EDsy (Jlg/mL): EDso< 20 Hg/mL is considered active for crude or
fraction, EDsp>20 He/mL is considered inactive for crude or fraction and < 4 Hg/mL is
considered active for pure compound. P-388 = murine lymphocytic leukemia, KB = human
nasopharyngeal carcinoma, HT29 = Human colorectal adenocarcinoma, MCF-7 = human breast

cancer, A549 = Human lung carcinoma, ASK = cell line from rat glioma, Hek293 = normal

human kidney cell
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A1597l 9 WANIIVAEEU Anti-HIV-1 activities 983 fractions a1n@san 50% methanol:ethyl

acetate (H1-H7) 989 methanol extract of Dasymaschalon echinatum

Anti-HIV-1 activity®

Anti-syncytium HIV-1 RT
Fractions
1Cs0 ECso
T Activity % Inhibition Activity
(Wg/mL) | (Ug/mL)

H1 * * * * 63.01

H2 * * * * 64.65

H3 * * * * 84.39 VA
H4 * * * * 78.55 VA
H5 * * * * 53.31 M
H6 * * * * 34.28

H7 * * * * 23.88 I

“Syncytium assays: ICso = the dose of substance that inhibited 50% metabolic activity of

uninfected cell. ECs5y = the dose of substance that reduced 50% syncytium of formation by

ATaVRY MC99 virus. Syncytium reduction assay: Aa = active, la = inactive, T= toxic; Radioisotopic

RT assay: VA= very active (>70% inhibition), M = moderately active (>50% to 70% inhibition),

W = weakly active (30% to 50% inhibition), | = inactive (<30% inhibition), * = submitted for

testing but the results were not completed
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1597 10 Wan1IVAEeU  Anti-inflammatory  activity %8¢ fractions 7n@1sana  50%

methanol:ethyl acetate fraction (H1-H7) 984 methanol extract 98¢ Dasymaschalon echinatum

Dose Edemar thickness (um) % Inhibition
Extract,
mg/e 15 | 30
Fractions 15 min | 30 min 1h 2h 1h|2h
ar min | Min
Phenylbutazo
. 1 | 3243 7542 80+4 55+5 76 | 57 | 58 | 56
ne
H1° 3| 3746 | 73+12 B 80+9 72 | 58 | 46 | 36
H2P 3 | 30«4 | 53+8" | 65+3 | 57«6 | 70 | 68 | 65 | 51
H3P 3 | 40+77 | 93+6 | 95+6 | 72«46 | 61 | 45 | 48 | 39
HgP 3 a2+3" | 67+7 | 78«5 | 62«7 | 59 | 60 | 57 | 47
H5° 3 | 53+5 | 10245 | 113+3 | 75«47 | 48 | 40 | 38 | 36
H6P 3 | 47+3™ | 7546 | 85«3 | 65+2 | 54 | 55 | 54 | 44
H7 * * * * * * * * *

*

Values are expressed as mean+SEM (N = 6), significant from control ‘p < 0.05,  p <0.01,  p
<0.001, Dissolved in a) acetone, b) absolute ethanol, * = submitted for testing but the

results were not completed
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M1319% 11 Han1sMegeu Cytotoxic activity ¥esasUseNauLsans 1, 2, 3, 4, 7, 8, 9 wag 10 910

aerial part ¥89 Dasymaschalon echinatum

Cytotoxic activity® against cancer cell lines (ug/mL)
Compounds
P-388 KB MCF-7 ASK HT29 A549 Hek293
1 >20 >20 0.63 >20 >20 >20 >20
2 >20 >20 >20 >20 >20 >20 >20
3 >20 >20 >20 >20 >20 >20 >20
q >20 >20 3.76 >20 >20 >20 >20
7 9.90 7.75 3.97 18.16 >20 >20 >20
8 5.75 10.38 >20 12.32 >20 11.07 >20
9 >20 >20 >20 >20 >20 >20 >20
10 >20 >20 >20 >20 >20 >20 >20

*Results are expressed as EDsqg (Kg/mL): EDsp< 20 Mg/mL is considered active for crude or
fraction, EDso>20 Hg/mL is considered inactive for crude or fraction and < 4 Hg/mL is
considered active for pure compound. P-388 = murine lymphocytic leukemia, KB = human
nasopharyngeal carcinoma, Col-2 = human colon cancer, MCF-7 = human breast cancer, Lu-1
= human lung cancer, ASK = cell line from rat glioma, HT29 = Human colorectal

adenocarcinoma, A549 = Human lung carcinoma, Hek293 = normal human kidney cell
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AN999 12 Nan1TNAARU Anti-HIV-1 activities %aﬁaﬁiﬂszﬂauﬁqwé 3, 4 uay 8 91N aerial part

U89 Dasymaschalon echinatum

HIV-1-RT
Compound
% Inhibition Activity
3 25.68 |
il 0 |
8 100 (ICsp = 57.93 Meg/mL) VA

ICso = the dose of substance that inhibited 50% metabolic activity of uninfected cell, VA= very

active (>70% inhibition), | = inactive (<30% inhibition)

A1319% 13 Wan1sNAaeUAnti-inflammatory activity ¥99a15UsenauuIans 3 310 aerial

part Y83 Dasymaschalon echinatum

Edemar thickness (um) % Inhibition
Dose
Compounds 15 30
me/ear | 15 min | 30 min 1h 2h 1h | 2h
min min
PhenylbUtaZO KKK XK B B
- 5+3 3242 65+4 60+4 92 74 64 60
ne
3 1 37+6 | 55+6 | 67«4 | 575 | 38 52 60 | 54

Values are expressed as mean+SEM (N = 6), significant from control ‘p < 0.05,  p <0.01,  p
<0.001

NA9113 8 U LTS UNSARLNLINTANSNIIBINTTEAUUIUIVRA
Bunteang S, Chanakul W, Hongtong S, Kuhakarn C, Chintakovid W, Sungchawek N,
Akkarawongsapat R, Limthongkul J, Nantasaen N, RuetrakuL V, Jaipetch J. (2018)

Anti-HIV Activity of Alkaloids from Dasymaschalon echinatum . Natural Product

Communications,13, 29-32.
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2. M3AnEETEiaLarmgnslasE ualinasnINAEaUNINNTININYBINY Tacca

integrifolia

1. ¥msafaue (Percolation) d@usinuaglu memvhavareduysdiuanuanduda
Vp9a1sarany AN 1Ny (Hexane) Lefiaas@inn (Ethyl acetate) waziumiuea (Methanol) &9

[

PAINTEMEAIVINAT AU LA ANTAN AU UTULENY LETaBLBLAn WNUDE A9l

A9 14 USIaensannueIuved Tacca integrifolia 3nnSannnIgfIvinazangmige

ATUVDINY  @ITANANLULENY  @NSENANLIULENRDLTHA  @NSANANEIULINIUDA
(9) (9) (9)

370 91.53 174.46 466.64
Tu 40.59 70.91 150.81

N Fractions Yasansaiaveulagnihlunageugrsnisinimlananisveaeunadl (n157197

2-6)
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A15197 15 NaVRNENTENANEIUVBY Tacca integrifolia Wy Diclofenac e EPP induced ear

edema
Compounds  Dose Edema thickness (mm) % inhibition
mg/e 15 min 30 min 60 min 120 min 15 30 60 120
ar min min min min
Ethanol - 91.7+9.5 153.3+8.0 166.7+4. 173.3+8.8 - - - -
2
Acetone 93.3+8.8 153.3+4.2 165.0+2. 175.0+8.5 - - - -
2
Diclofenac - 3.3+2.1°  55.0+11.8 76.7+10. 83.3+14.8° 963 64.1 540 519
- 9" 6 3 0 2
(a) Root-
43.3+12.0 85.0£20.8 108.3+7. . 535 445 343 323
Hexane 3 - - » 118.3+7.0
9 7 7 4 8
extracts
(b) Root-
B .. 100.0+8. . 690 445 40.0 394
EtOAC 3 28.3+7.0 85.0+9.2 . 105.0+9.6
2 9 7 0 2
extracts
(b) Root- X
. .. 96.7+15. 106.7+133 781 587 420 384
MeOH 3 20.0+5.8 63.3+7.1 n .
0 8 0 0 6
extracts
(a) Leaf- .
. 417+105 83.3+9.2 . 910 728 494 457
Hexane 3 8.3+3.1 " . 95.0£9.9
7 3 9 1
extracts
(a) Leaf- .
. .. 15.0x6.7 . 964 739 545 495
EtOAC 3 3.3+2.1 40.0+4.5 . 88.3+6.0
3 1 5 2
extracts
(b) Leaf-
L 101.7+12.  116.7+7. . 436 337 300 269
MeOH 3 51.7+7.5 . . 126.7+8.0
5 6 4 0 0 2
extracts
(a) = Dissolved in acetone
(b) = Dissolved in ethanol
Significant difference from control P*<0.05, P**<0.001
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A15197 16 WNavesEsanAeIuueY Tacca integrifolia Way Diclofenac #® carragreenan induced

hind paw edema

Treatment Dose 1h 2h 3h
(mg/kg) EV %E| EV %k EV %E|

5% 0.170+0.025 - 0.597+0.056 - 0.592+0.035 -
Tween80
Diclofenac 10 0.070+0.015 5882 0.185+0.033" 6899 0.288+0.032" 51.27
Root-
MeOH 100 0.117+0.064 31.37 0.470+0.047° 21.23 0.507+0.033  14.37
extracts
Leaf-
EtOAC 100 0.098+0.075 42.16 0.351+0.024° 41.06 0.382+0.034~  35.49
extracts

EV = Edema volume (ml) at time

%El = Percent edema inhibition of test substance at time

Significant difference from control P*<0.05, P**<0.001

AN397 17 Navesasainneuues Tacca integrifolia Wag Aspirin §ie acetic acid induced writhing

response

Dose nWR
Treatment n %WI
(mg/kg) (+S.E.M)

5% Tween80 6 25

Aspirin 300 6 10.7 57.2

Root- MeOH extracts 100 3 9 64

Leaf- EtOAC extracts 100 3 a4 84
nWR = Number of writhing response
%WI| = Percent writhing response inhibition of test substance at time
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PNNANIINAADU WUTINTATUNITONLEU (Anti inflammatory) Wuin MeOH extracts U99311
way EtOAC vedlu lrnaniaula Feazladnisnaaeunianu Toxicity Uazlenyiansusenauusans

Tuarussld

A13197 18 wan1snegeu Cytoxic activities VBSENTANANEIUVDN Tacca integrifolia

fractions Cytotoxic activity® against cancer cell lines (ug/ml)
P-388 KB Col2 MCF-7 Lu-1 ASK
Leaf Hexane extract 11.26 12.59 - 12.88 15.34 -
Leaf EtOAC extract 11.20 18.60 - - - -
Leaf MeOH extract 12.39 - - - 16.96 -
Root Hexane extract 12.19 - - - 17.37 -
Root EtOAc extract 12.07 19.63 13.78 - 12.29 15.78
Root MeOH extract 11.30 - - - 17.63 -

°Results are expressed as EDsg (Jlg/mL): EDsp< 20 Hg/mL is considered active for crude or
fraction, EDso>20 Hg/mL is considered inactive for crude or fraction and < 4 Hg/mL is
considered active for pure compound. P-388 = murine lymphocytic leukemia, KB = human
nasopharyngeal carcinoma, Col 2= Human colon cancar MCF-7 = human breast cancer, LU-

1= Human lung cancer ASK=cell line from rat glioma

A19°97 19 NaN1INAEOU Anti-HIV-1-RT 83a138inneuves Tacca integrifolia

Fractions Anti-HIV-1-RT
% Inhibition Activity
Root Hexane extract 94.19 VA
Root EtOAc extract 79.37 VA
Root MeOH extract 78.95 VA

ICs = the dose of substance that inhibited 50% metabolic activity of uninfected cell, VA= very

active (>70% inhibition), | = inactive (<30% inhibition)
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o,

a

2. JuRBUNIUINANTUTENE

o

11@1587n91n51NFU methanol iin 100 ¢ wenA2e column chromatography lagld Silica
gel No 7734 wayldivhararelussuuiinainduda

NNANIINTIVFDULUBIAUME Thin layer chromatography taz 'H NMR @unsausniay
53ul4 8 fractions (VMM IMARBUANENITININ) Aanandluunugin 3

Roots Methanol extract
100g

.
o | L

F1 F2

F4 F6 F7 F8
(0.010g)  (0.5953g) (0.2249g) (1.8076g) (13.8253g) (15.6401g)
+CrOp0.2462g +crop0.0121g +crop0.0051g +Crop 0.1345¢g

F3
(0.2248g)

F5
(1.6101g)
+crop 0.0287g

+crop 0.0359g

RHUNAN 3 USunauanshunsaz fraction #191A15k8Na1n Root Methanol extracts w84 Tacca
UHNUAUN 3

integrifolia 1m&3% Column chromatography

(%

N fractions MINN1SNAOUNENITININ Fiatl

A137197 20 wan1snAgeU Cytotoxic activities ¥4 fractions 984 Tacca integrifolia

Fractions Cytotoxic activity® against cancer cell lines (ug/ml)
P-388 KB Col2 MCF-7 Lu-1 ASK
Ellip 0.30 0.59 - 0.60 - 0.36
F7 - - - - - -
F8 3.05 12.05 - 10.65 - 11.55
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M1319% 21 HaN1sMAEBU Cytotoxic activities Y8eaN5UI¥NOUUTEVEVRY Tacca integrifolia

Fractions Cytotoxic activity® against cancer cell lines (ug/ml)
P-388 KB Col2 MCF-7 Lu-1 ASK
Ellip 0.30 0.59 - 0.60 - 0.36
Saponin - - - - - -
A15797 22 KaN1INAEBU Anti-HIV-RT wa4 fractions 983 Tacca integrifolia
Fractions Anti-HIV-1RT
% Inhibition Activity IC 50
Fa 85.8 VA -
F5 83.6 VA -
F6 74.2 VA -
Fr -10.01 | -
F8 6.37 I -
Navirapine - - 2.11

ICs = the dose of substance that inhibited 50% metabolic activity of uninfected cell, VA= very
active (>70% inhibition), | = inactive (<30% inhibition)
NNsuenAg Column Chromatography mmsmwmmaﬁqm'ﬁﬂé’ wagyanslaseaialagld 20D

NMR, IR uag MS lagnslasiaiiavesansusanasailpe

Fraction 7 2 (0.5953) thunwen colurnn chromatography agld Sephadex LH 20 uag 14

methanol Wusivhazane anansawenlaasusansuasmgnslassasialagld 20 NMR, IR uaz MS 161

o
[

4nslATIaTIveIEsUIANSAilAe

DBG5480014 27



Compound 1 o

HO/\@/U\H

Fraction 71 4 (2.2249¢) uazuenaruiidundn (crop 0.0121g) 1 crop ﬁlﬁwwqm‘lmaa%ﬁﬂmﬁ 2D

NMR, IR uay MS Iamduansueauves ﬂSitasterol wag Stigmasterol glucoside (compound 2)il

1AS9d519A0

Fraction 4 (2.2249 g) uenmelagld Sephadex LH 20 uagld 100% MeOH Jusvhazanauenls 6

fractions Mail

fraction 4.1 wiin 0.1523 g fraction 4.4 win 0.2512 g
fraction 4.2 iin 0.9237 ¢ fraction 4.5 »in 0..0438 ¢
fraction 4.3 wiin 0.4730 g fraction 4.6 win 0.0342g

fraction 4.2 wtin 0.9237 g Wmuen column chromatography lagld Sephadex LH 20 uwazldy

methanol 1ufviazatey wenasusgus le Ae 25R-Saponin wag 255-Saponin
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Compound 3(25R Saponin) and Compound 4 (255 Saponin)

OH
HO Qo
R = O \O
Me o
HO
HO 0
HO Me
HO—fio ©OH

Fraction 71 5 @vwiidundn (crop 0.0359¢) 1 crop ﬁiﬁmqm‘lmqa%ﬂﬂmﬂ% 2D NMR, IR gy MS

(%
v

lpgnslaseainevesansuigviaasilaa 25R Saponin (compound3)

Saponin

OH
HO% RO
R = o \O
Me 0
HO
HO o]
HO Me
HO e} OH

Fraction 1 5 %i¥n 1.6101 ¢ wende Sephadex LH 20 warld pure MeOH Husvhazaneuenls 6

fractions A®

fraction 5.1 in  0.0554 g fraction 5.4 win  0.3400 g
fraction 5.2 win  0.1573 ¢ fraction 5.5 win  0.0476 ¢
fraction 5.3 win  0.6141 g fraction 5.6 win  0.0390 g
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Fraction 5F3+5F4 (0.9514 g) uonmalagld Silica gel column chromatography LLSﬂlﬁﬁﬁiU%@%éﬁa

1. C-24 hydroxy derivative saponin (Compound 5)

OH
HO QA
RO N\
Me o o 0
o ) HO
C-24 hydroxy derivative saponin HO HO 0]
Me

2. d,l diastereoisomer of saponin (25R- and 25S-saponin) Compound 3 and Compound

4

OH
HO Qo
R = O \O
Me o
HO
HO O
HO
Ho—fo ©OH
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3. Compound 6 New compound ¥849d15U5enau (C-25 hydroxy derivative saponin)

OH
HO Qo
O \O
@]
C-25 hydroxy derivative saponin HO HO 0)
Me
Ho—fo OH

Fraction 71 6 (1.8076g ) wazuenduiilundn (crop 0.0051g) ¥1 crop ﬁlé’mqmﬂmaa%ﬁﬂmﬂ%’ 2D

¢ v
Qv A

NMR, IR uag MS lagnslassaiiavesansuignassilee di-isomer Chantrieroside (compound 7)

Chantrieroside

25R-Saponin RO
OH
R= HO Qo
<\
OH Me}f&f 7
Me
HO
OH HO 0 OH
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Fraction 7 #iln 13.3253 g uansiolagld Silica gel Column Chromatography (Silica gel No. 7734)
warluiivinazate@e CH,CL : MeOH : H,O Tudmaiu 100:10:1, 90:10:1, 80:10:1, 70:10:1, 60:10:1,
50:10:1, 40:10:1, 30:10:1 wenln 10 fractions Aa

fraction 7.1 vdn  0.0377 g fraction 7.6 vin  1.4770 g
fraction 7.2 #iln  0.0748 g fraction 7.7 wiln  2.7472 ¢
fraction 7.3 #iln  0.4243 g fraction 7.8 #ln  1.4015¢
fraction 7.4 »in  0.2409 ¢ fraction 7.9 »iin 05016 ¢
fraction 7.5 wiln  0.6392 g fraction 7.10 #tin  0.4707 g

fraction 7.4 wtin 0.2409 ¢ wunmelagld Sephadex LH 20 wagld 100% MeOH \Jusiviazane
anunsausnldansuiavdld 1 ansuszneuuazngmslasiaindlagld 20 NMR, IR uwaz MS légns

1A598519A8 Compound 8 Pregnane Glucoside (sugar 3 units)

HO—HOo OH
Fraction 7.7 wiln 4.1547 g uenselagly Silica gel Column Chromatography (Silica gel No. 7734)
anunsausnldansuiavdld 1 ansuszneuuazngmslassainslagld 20 NMR, IR waz MS légns

1A598519A8 Compound 9 Pregnane Glucoside (sugar 4 units)

OH
R =
HO Q=
OH (o)
o}
e) Me
HO&\L 2
HO
OH HO HO o
Me
HO—fio ©OH

'
=

a13UsEnouUIgvianuentaan fractions #1199 ¥8a Tacca integrifolia lUnaaaunie Anti-HIV RT

Tonasail
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A1319% 23 WANIINAADU Anti-HIV-RT ¥89 a15UT8N0UUIENG ves Tacca integrifolia

Compound Anti-HIV-1RT
% Inhibition Activity IC 50
3 99.6 VA 112.4
5 ND - -
6 34.7 VA -
7 4.9 I -
8 88.5 VA -
9 ND - -
Navirapine - - 2.11

ICso = the dose of substance that inhibited 50% metabolic activity of uninfected cell, VA= very

active (>70% inhibition), | = inactive (<30% inhibition)

nauddeludiutieglutuneunlsunisdsifiunlunsasseauuiuya
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