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4. HRNTTRONAT llﬂ:ﬁ'\m’ll“lﬁ'ﬂ."nﬁ
- . ' - -
VMHBNVINATIUNIITININ laﬂnna.l.l"nDLnaﬂuqﬂu.l'iﬂ'lﬁ'\anllunﬂﬂﬂa“

nauamheidiena
Dictyota sp. (TI8IU)
. ry . F g
Sargassum sp. (FaliaTedu Selimonululazansil
a . - - N g
Padina sp. (FalahiaSadu Sslaumsoululasinaily
naNEMTIn Ay
Caulerpa lentillifara (TpIW)
nanaIneFung
L >3 [] - : - L] :
Laurencia sp. (oalaiaTedau Fslursamululasinasiy
el 1 - -b 1 ;
Acanthophora spicifera (GrliaFaiu Salumpaululasannsily
NANVIINELR
NEUNTONELR
Enhalus acoroides (LI
Halodule pinifolia {(TILITN)
Halophila ovalis (TIIW)
HANTTULNATT

NEUNPINZLE

ﬂﬂ“m:'ﬁﬂzmaﬂvfd ausiafiiunnle 8o Halophita ovalis, Halodule pinifolia Wes Enhalus
acoroides NILLNANARILLUVIANEE WA partition sadaulanasalsliinu waziandrozdian (1:1) 1o
fTanNAY amn_i’m:m Halophila ovalis (0.7015 q), Halodule pinifolia (10.1786 g) WS Enhalus
acoroides (6.0646 g) wu‘iﬁﬁ‘ﬁﬂﬁ'ﬂmndﬂn_]'ﬁﬂ:m Halophila ovalis WRE Enhalus acorvides Wwing
WMRADIVDIMINEOU (1) (Se) 19 URE 57 mg ANAIAY NAINANKANIRIBN@UINN fraction WINTAINS
uondurefulAiFanuaadudaigady

dhasanevaImgIms Halodule pinifolia ¥ uaneafiunaduy & 8 fractions lauiiioniou
uasifinlwaiTadudoniadnaniassfinaluaniow eudsoniasfian LaruNIMEa ANdIRY
\ludrs Nt fraction A 5 47N PTLC dafin 5 afh drusuudavinazans 5% entaosdianlu
lanaalsfinu 3%, 5%, 3% usr 30% antaosfiaalumniau 1 indole-3-carboxaldehyde (2) (5.5
mg) uenaniitaunnaaslsRagldsn 2 ¢ wszubn steroid (3) (5 mg) 188n 1 ¢ mnmﬁ’m:mmﬁﬂﬁ'

nﬁsiuawhu'ﬁxfwlq

giarmitufi e Dictyota sp. §201UY DA WSV partition siaaulanaalsiiinu uas
wwnBaosdinn Waafafidoandt 14.0478 g ufuondmunafnilovlfizniou lanaalsfinu
wwnTan:Bioe ussiuniuan 1udar: eudadu i fraction Apanuniulantacsdiaa 3.7716 niu w1
wonaoduasfnidnadimils Taolddsaluaniou lanrelsinu 50% antaozdinaluwlonasls
Hou 1enTRAETIAN LATILNIUAR NIWAIFD INURI fraction 7 3 (50% onTaRocTianlulanasls
fimu) 1.3147 niu u1via PTLC 2 o7 lanldlanaalsinu uas 40% anBrazfinaluianiow anw
8101 1ilu mobile phase I fraction fiuiuFinRos 66.4 mg uas fraction AHFUAI 205.1 mg uk2
W fraction AuwiufinBes uvih PTLC 2 afs Tauld 40% anBaosBinnluioniaw uss 20% 1o
nisoriaaluianion audreu 'hi'mm?ign'{ diterpene {4) (10.1 mg) WR=H" fraction ALRULAININA
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'lﬁu"sqn'ﬁrﬁw PTLC 5 a%s Tauld 50% anansfianluaniou lansalsiinu : ianiaazfian : wan
U (5:3:2), 25%, 30% LavitaazTinnlulensalidiinu uas 50% anTaecdinaluizniau (Ju mobite
phase AN#OL lﬁ'ﬂ'ﬁ'u?a‘n'{ carotenoid (5) (14.5 mg)

navsmw iy

Mramie®miun Caulerpa lentitiifera NARNARILLUIUER WAINT partition fiadao'lanasly
fmuuaziontaozfian IfaTain 2.4264 g unndadunodui 1d 6 fractions 2N fraction wsn
W¥ PTLC (15% LanSaesfianluianiau) 160 6 fractions udailian fraction fau w1 PTLC sian
2 a%s TusuL 10% onBassdealuianiou Maraanss I patmitic acid (6) (0.0147 g) 2 nmiinily
fraction ARDIVBINTAIAEAMIRTILINAALLNGARID PTLC 3 A% dauTsuudvhnazany 15%, 20%
uaz 15% tonfaardiaaluianiou 16 fraction Aiduresudsforr dnuenudnluwaniawls steroid (7)
(6.1 mg) wanInibuunaaalsHadoanuInINEMinidan 9.6 mg

5. NANTHATIEWIATIRTIIVDIRS

Sulfur (1) wonldludnwmnluninglidufinies Suduldindays Goms 1w miz 258, 192,
160, 128, 96 Ut 64 FUIUFNBUIIANIZUDI S,

Indole-3-carboxaldehyde (2) uunldilluniiiimasau uaziignsluanadlu CH,NO (ESI
MS, m/z 146.0606 (M+H]') {i degree of unsaturation ¥infu 7 'H NMR uaasdadladlusnaud

8 10.07 ppm uazuandazTsu@nluseou O 7.33-8.33 ppm °C NMR ua: DEPT u&ns methine
~ - . e g . ™ -
carbon 6 @72 WAz quaternary carbon 3 @1 WihfinTuasikenldnnghrsiadunsuen

a1mafl 5 °C, 'H, COSY. HMBC data of Indol-3-carboxaldehyde (2) (400 MHz, S ppm, CDCly)

No. Carbon Proton COSsY HMBC
1 R - . -
2 135.2 (CH) 7.85s -
3 136.6 (C) - - H-2, H-5
4 119.8 (C) . - H-2, H-10
5 122.0 (CH) 833d H-6
6 124.5 {CH) 7.33¢ H-5 H-7, H-8, H-10
7 123.1 (CH) 7.331 H-8 H-2, H-5, H-10
8 111.5 (CH}) 743d H-7 H-6, H-7
9 128.0 (C) - - -
10 185.2 (CH) 1007 s - -
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. v -, ) . - & o e .

Steroid (3) linTugnsiassafefiuiueu iasnamsainlivigniwe F3LailvRany MS us

. f = . X ' a - P~ - a

3Indaya NMR urssilulasindisvas sterod AIai B vimdouthadoufinanasnunld (5 mg) Sad
» W L _~ ; 1] ;
LildvnlwuSantannninh

Diterpene (4) uonléithuiiufinias uﬂ:ﬁgmtmaqmﬂu CaoHa0, (ESI MS, m/z 335.2211
[M+H]") § degree of unsaturation iU 6 390 "°C NMR uaz DEPT LRAINTTUOUIINUA 20 §7 URE
viu313 methyl carbons 4 @7 methylene carbons 4 A2 methine carbon 8 @7 WA quaternary carbons
a & Taufivuszg 4 § Tadungnrfuetialuus 1 f Tou8 NMR saaadasniulnsaritenes Xenicane
LRZFUNLI C-18 53i) chemical shift Aaud3dfia 5.88 Uz 98.1 ppm ﬁaﬁw:vinagﬁ'um“i'lnman-i
uanvniidoyn NOESY ¥hlmansauan relative stersochemistry léiniu (25, 35*, 4R", 6£, 9F,
10R*, 185°)-4, 18-dihydroxy dictyolactone FoiflusslmiAiingloasendiAnduindn 1 ny 9 a-
hydroxydictyclactone Awnsuonldan Dictyota sp. Afvnndmea SenegalB

(4)
#1797 6 °C, 'H, COSY, HMBC and NOESY NMR data of dihydroxydictyolactone (1) (400 MHz, & ppm, CDCIy)

No Se &H cosy HMBC NOESY

1 1339 C - - H-2, H-3. H-18 -

2 44 4 CH 3.19s H-3, H-9 H-3. H-4, H-9. H-18 H-18

3 500 CH 2.06 s H-2 H-2, H-7, H-18 H-7

] 726 CH 4321 H-5 H-2, H-3. H-5 H-5. H-17

5 497 CH, 2184dd, 237 d H-4 H-5 H-3 H-11, H-17, H-20 H-4, H-7

G 1363 C - - H-5. H-8, H-9, H-20 H-4

7 125.2 CH 530 ad H-8, H-20 H-5. H-8, H-9, H-20 -

8 296 CH; 298 m 327 m H-7 . H-8, H-9 H-7, H-9 H-3, H-5, H-8

9 1418 CH 7.014d H-2, H-8 H-8, H-20 H-7,. H-9

10 325CH 181 m H-11, H-17 H-2, H-3, H-11, H-17 H-9

11 381 CH, 121 m H-10. H-12, H-16 H-2, H-17 H-8

12 258 CH; 1.88 m H-11, H-13 H-11, H-13 H-18

13 1238 CH 4.99 br. 1 H-12 H-12 -

14 1320 C - - . -

15 17 7 CH, 1558 - -

16 256 CH, 165s H-11, H-17 H-11, H-17 -
i 182 CH, 107d H-10, H-16 H-10, H-18 H-4, H-18

18 981 CH 588 s H-2, H-3 H-2, H-3 H-2, H-17

19 1725 ¢C - -

20 201 CH, 191 s - . .
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Carotenoid (5) uun'lifiiluanwursininniuas ﬁﬂgnﬂumqa Cq2Hss0s (APCI MS, miz
659.4306 [M+H]') & degree of unsaturation 11y 14 °C NMR uaz DEPT uaaimiusu 42 i3 #
1% methyl carbons 11 @7 methylene carbons 5 #7 methine carbons 13 $7 UAS quaternary carbons

[ o - f - [ - - - . . . . -l -
13 &1 Feluilidungariuedia 3 62 ndeya NMR asansaanulasiadnaras tricyclic carotenoid 7l

c-5 & 66.3 urz C-6 O 67.2 ppm oiaag:ﬁ'uaan-imu'lué'num:ﬁnﬂu epoxide wananit c-3 & 5.35,

68.2 uaz C-5 O 66.3 ppm Hadangiunylaasandinedau

(5}
il 7 °C. 'H, COSY and HMBC data of carotenoid {5) (400 MHz, & ppm, CDCly)
No o¢c OH HMBC cosy
1 352 C . H-16.H-17 -
[ 2 47.1 CH, 1.48 br, m H-17, H-16 H-3
3 68.2 CH 5.35 1 . H-2,H-4
4 41.6 CH, 2.28 t H-18 H-3
5 66.3C . H-7.H-18 .
6 67.2¢C - R-7 H-17, H-16 .
7 40.8 CH;, 3.64, 2.57 dd H-1 H-7
8 1979 C - H-10.H-7,H-19 .
9 1345C . H-19 A
10 139.2 CH 7.13d H-19 H-11
o 123.3 CH 6.56 d - H-10
12 145.1 CH 6.68 ¢ H-20,H-20",H-10 H-15", H-14'
13 1381 C - H-14,H-12 -
14 132.5 CH 6.74d - H-15
15 1321 CH 6.24 d H-20 H-14
16 28.1 CH, 0.93s H-17 -
17 25.0 CH, 1018 H-16 .
18 21.1 CH, 1.19's - -
19 11.8 CHy 1918 H-10 -
20 12.7 CH, 196 s H-12 -
21 1706 C . H-22 R
22 21.4 CH, 2028 ] .
1 358 C . H-16', H-17" R
2 45.5 CH, 1.46 br. m H-16'H-17* -




|' & 64 2 CH, 3178s H-19' | HaeHreHae

.,r 3 | 2024cC H-8 i -

, s 726C ; - H-18" H-B' ; - ’

H i

& | 1174 C - . H-8"H-16"H-17" H-18 L - -l
7 45 3 CH, . 142 br m H-18" - !
8 1033CH . 603s H-19° i - |

T e 1 1a26c H-1g° 1 - |
10 ’ 1285 CH G1a H-19', H-8' | H-12 k
1 | 128.4CH 614d - ! Ho12
= | 2870 6620 | H-10"H-11"
1y ! 1354 C . - '
14 I ya71cH . 6240 H-14 H-12 i H-12 f
15 1367CH | 638 a H-14 H-12 H-20, H-20' H-12' B
16 ' 292CH, . 1368 H-1 7 ] 5
7T ! 321 CH, 1048 H-16
iy ’ 312 CH, 133s H-16 -4
19 I 140CH, 1798 H-8' .
200 . 128CHy 196 s H-15"H-14'

Palmitic acid (6) wunldfidunifurs vinlaans 256 Hitu

-

185, 171, 157 143, 129, 115, 97, 83 73, 680 uR: 43

OY\/\\f U NP R e
OH

(6)

L)

Steroid (7) ﬁmaImnrza 414 -u‘a:‘.im GCMS mz 414, 396, 381, 329. 303, 273. 255, 231,

E P T L Y.
213,199, 173, 161, 145, 119, 105. 81, 69, 57 uaz 43 T3 Sterod (7) WLnFFFnAuAIuTadn B-
o - . . . - -
Sitosterol FywuluRtaIulng usiliall A.A. 1999 Chen Cheng-sheng” NnIMLIAIARTT V21U uas

Py .- - L - . X'
Atz 1AARUMHAIUNTITAUNL sterol #21nifiT0797 Lobophytol A fuunlde-n soft coral BRI

X - - - .
Tataadradiu 24-ethyicholest-5.6-en-3B-ol il steroid (7) -nuun'Lmmnnuwu-ﬂu'{cﬁmﬁ:ﬁgm

. - a . - - - " 2 & -
Tasendaaueanboe Golaldszy stereochemistry IipTadslifosnissryrneRimsiiin B-

Sitosterol W30 Lobophytol A

HO
(7)

15

UWPLUTaNR GCMS miz 256, 213,
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6. HANITNARDUNNTNIITINMIWELIIANITINIZTIVAIRITTULN 1S

- "} - -
@171 B Nam'nmaaummanmmnn'n.'nwmaqﬂ‘rmuun'le

compound 1|Cytot0xicny { HSV-1 NCI-H187 K8 I BC T8 J fungal | malanal
IC,. 155 B IC,, | 1C., | MIC
' Sultur (1) 39.8 10.6 [ [ 0.78 | 4609
} Indole (2) - - ; 50 -
"steroa 3) | 386 55 | I 625 | - |
Diterpene | - - g - - 200 : - (
@ | L S N T
. Carotenoid - 5.0 - N - 29 |
(5] j . |
Paimuic | - - ! X |
i 1 |
i acd (6) : ! |
' Stero (7) | i e : L100 | - !
RunUine

4 1C,. wazr MIC Iwuatndu Llg/mL. IC,, = 50 % mhuitory concentration
2 nTURNATYITNAASY
21 e unlufiwralasaciraund (cylotoxicily test against vero colls)
® Final concentration B2IATTRIFNARSLINAAL 50 Jg-mL
o lumTularaITRIITRNIINAT % Cell viabiity RILRANLAIA &30
- T % Cell viabilty = 50 % TYWIUNAILINAY IC,, > 50 [lg/imL
- 1 % Cell wviability < 50% T3unmluf1 IC,, fin1ldann19via 2-foid serial diluton
o 14 Euipticine 11w positive control; IC,,= 0.5 + 02 Llg/mL §1%TU cytotoxicity test
2.2 nﬂ‘ﬁrﬁurfa'l':i'nﬁu'nﬁaﬁ 1 (Anti-Herpes simplex wirus type 1)
® Final concentration V0IRIALENARBUIYNAY 50 pg/mL
e  lunitudaws2:RaIunenn 2 #3u A
- msnudomasaunndufives host cell (Vero) unz'lel % cell viability > 50 %

- P L] . . . . W | J
= Anti HSV-1 activity W91t 131NA1 % inhibition 283 HSV-1 AIUMBRN WY fIh

% _inhibition of HSV-1 Anti HSV-1 activity
<25 % inactive
25-35 % weakly active
> 35-50 % moderately active
> 50% active (Y1 2-fold serial dilution LAaM AN ICs0)

® 14 Acyclovir 1{Ju positive control; IC., = 1.9 + 0.5 Hg/mL &%SU anti-HSV-1 test
Lo -
2.3 ONIMUNZLIIUDA {(Anti-human smali cell lung cancer; anti-NCI-H187)
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61 1C, (la/mL}) Aclivity

> 20 inactive

> 10-20 weakly actlive
5-11 moderately actlive
<5 strongly active

e 13 Elipticine; IC4, = 0.211 |lg/mL WAt Doxorubicin; IC,, = 0.027 pg/mL 1Iu positive control
ATy anti-NCI-H187
2.4 gnEa1unnidaan (Anti-cancer oral human epidermal carcinoma; anti-KB). Colonmetric method;

Sulforodamine B assay (SRB)

i1 IC,, (Uag/mt) Activity

=~ 20 inactive

> 10-20 weaakly active
5-12 moderately active
<5 strongly active

e 14 Enpucine, IC., = 0.36 Llg/mL uias Doxorubicin, IC., = 0 20 Llg/mL iflu positive control
&wiu anu-KB
25 nw‘sfﬁﬁuu:ﬁaw‘lmu {Ant-breast cancer; anti-BC) Coionmetrnc method, Sulforodamine B assay
(SRB}

€1 1C., {Jla/mL) Activity

> 20 mnactive

> 10-20 weakly active
5-13 moderately aclive
<5 strongly aclive

e 14 Elipticine; 1C,, = 0.19 Hg/mL uRt Doxorubicin; IC,, = 0.12 Hg/mL (Uu positive control
f1% Ty anti-BC

Lo E X = . . ) . o
26 n‘n!!uuuat'naumﬁ (Anti-fungal activity against Candida albicans (in vitro). anti-fungal):

Colorimetric method; 3-(4,5-dimethylthiazol-2-yl}-2 5-diphenyltetrazolium bromide (MTT) assay

#i1 IC., (Ma/mL Activity

> 50 ' inactive

> 20-50 weakly aclive
5-20 moderately active
<5 strongly active

14 Amphotericin B; IC,, = 0.37-0.043 Ho/mL 1l positive control &3y anlti-fungal

Lo b X -
2.7 ONTUUUNBEUIRWTY (Anti-malarial activity against Plasmodium faiciparum, K1 strain):
Microculture radioisotope technique

. . Ay o
® Final concentration 28JRVTAlENARDY = 10 lg/mL

- ' - 1 N N . 1 " - L Mt
®  Anti-malarial activity W313T419INF7 % inhibition RalBnana W3y muﬁanmm-r'\'mﬁr
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% inhibition Anti-malarial activity
< 50 inactive
-l '
> 50 active (i~ serial dilution tWan1A1 I1Cs,)

o 1 Dihydroanemisinine; IC, = 4.0-4.3 nM \IJw positive control #IM3U anti-malarial activity
2.8 qw‘ﬁrﬁ'uf?ot% ainulen (Anti-tuberculous activity against Mycobacterium fuberculosis (in vitro),
H37Ra): Microplate Alamar blue assay (MABA)

* varsufinTututuGudu 200 po/mL
Tiuunau active uraadn MIC 39NN13 two-fold dilution test
swnunnily inactive I1TaangMERRMUITNTM > 200 HgmL

e 1% Rifampicin (RMP), MIC = 0.0047 Hg/mL, Kanamycin (KM), MIC = 2.5 Llg/mL uaz

Isoniazide {INH); MIC = 0.05 Llg/mL \flu positive control #1M3L anti-tuberculous activity

ﬁ‘gﬂﬂan'ﬁnmﬂaa

1. wam-s'nﬂﬂaunn'{ma-'&-mww;ﬁaw‘fwaammﬁ'a 9 Tiia waa;ﬂ‘lﬁ‘ﬁ'qﬁﬁa

TuaNEAYINITMAREY WUTY RITRNAVIIRIATILRUA Acanthophora spicifera, Hypnea sp.
waramiwiinana Dictyota sp. Winsdudimaaigidulavssadadnmasidauded lus e
FIWILRUAY Laurencia sp., Solieria sp. mwhuﬁxi"\ma Sargassum oligocystum, Enhalus acoroides,
Halodule pinifolia IWaadufimnadgidulavasniainmaritiunatsflasen uamninsfun
Gracillaria sp. luTing funanIasaudaTinmsanovaslnimuitay Swwiuas Laursncia sp.
amsuidiens Dictyota sp. URt Sargassum oligocystum \WHafRauY 9@ W Acanthophora spicifera
un: Graciflaria sp. IAHRUAUNENS §IU Hypnea sp. urTwmzislRnadautIvby

st lsfmaudnanisnaraugninedintwd ssduvasmsaia vldldidwntoed Tafus
wouNNIIA LA TNaRaUNEathnanizionzee ualmiduwiinisivinldie nesewmiassuldioslu
¥oaU§UiRnnT uanifudnldinodannitmmersugnistisanazianzaanin

2. ua-uaammannn'{aai'\amm:w\:awmmsaﬁ'ﬂua:msﬁuun'lﬁ'waa;ﬂ'lﬁé’uf

21 fo‘l sulfur (1) WAt indole-3-carboxaldehyde (2) ﬁl.l.uniﬁ'mnmﬁ'm:m Halophila ovalis, Enhalus
acoroides WRz Halodule pinifolia WRAIONITUL AT SulsAfiTEdL MIC 0.78 us: 50 Hg/mL audeu
uana Nt sulfur fuansnMuiviisdaisadfssey ICs 39.8 Lg/mL udzugaInnidudelafarne
TsnFufissdy IC, 10.6 Ho/mi BnviaurasnnBatnesaulunstiudifafad Candida abicans ICso
46.09 Hg/mbL @2u RONI NN steroid (3) ﬁuun‘lﬁmnmﬁ"m:na Halodule pinifolia HLAAIAMNINTIUN
doumad uansnnidnlaFacy uandoslsn Aszdu ICs5 38.6, 5.5 uAt 6.25 plg/mL MufdL ia
txﬁuunﬁuunaﬁﬁumsnﬁ'ﬂmnmﬁm:mﬁamwﬁn WUTNWAWIE Halophila ovalis wRAIAMUDuRwe o
\ERANIEAU ICs, 26.6 Llg/mL &auaniaudadasmlse Aunnidwlairralsnsy Awiuasata
Halophila ovalis, Halodule pinifoiia WRT Enhalus acoroides {ifin 1IC,, 25, 50 Was 50 NU 2.2, 6.1 WAz

g ) “J z l -l - - .
3.5 [g/mL mrudau Lmqnsuuuawnuaoﬂvmamw\: Halophila ovalis WA Enhalus acoroides 31
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[ . o AV s - ' . - ' ol -
IC50 12.55 UAT 40.46 Ug/mL @ ua1ay afistsiddayailassmivayuwimgnsiadudnngumiian
. - . ol - o LY X wat
viraulafzsfnwilumindu g AddldldunndaluleBnun

a . - [ . - . - ol & o
2.2 #M5U diterpene (4) Aupnldnamiio®iiens Dictyota sp. iDuaslwinuanagniamlisasy
- . . S . w & & o - -~ .
IR IC, 5.0 Pg/mL uwsuaRIgntegnaauluntrdugadainlsnfistéu MiC 200 Hog/mL 874
-l . = :' . ' A Ao & & - ol o
carotenoid (5) Muun 183 MNFTIMIWRUIAA Dictyota sp. \EUNK WARINNTOLLITANIRUTUNTEAD IC,,
o . Lo & & - , - x X aow.
2.9 pUg/mL Iuutuzh diterpene (4) luaanonidusngonianio et e snsaasiindaulauans
& o - [ - . -~ & -l ™ . .
anTauaniiadun undlutestin uazuniodea M g Arsanevasa L Dictyota sp. Wwe
o b - . o e - . - - [
fusdnindannindun unsslutesdn warundnlae Aiszdu IC,, 2.27, 217 uaz 1.90 Llg/mL
P . [ ) - " . . L & “~ - &
audey Delunduumsaiadingdivansnaniuiwdamrad gniswdelfanelsase gns
- & X o Lo E X - - [ .
fupnga Tl uasandiudaTentanTo NiTsau IC, 13.1, 0.7, 6.25 uR: 2.9 pg/mL @ud16u
f oL w - ¢ ¥ A e an e I3 " o ' -
LRAIIITITAONONTATUVELTY a'mag'lumuaunuw'lmmn mindulyldnrs@inude’luin

. - - | - . o € &
2.3 palmitic acid (6) WRT steroid {7} fupnidrnrwmhofidios Caulerpa letillifara uamqn‘ﬂmuama
Trulsnfiszé MIC 50 uaz 100 Hg/mb @Ind @l Fidautrsranndasfuasaiav s mmTuinlvug
- & X ad PR - & - - A . oL & -,
guaaisainlian MIC 100 pHa/ml udatinelsiennminagasfupnldndvlisangnidwdelafaria

- & - P ' - A . - am s . - &
TsnGu My 9 NasaiauaimmiesdInduamnniduliimiandn ICs, 15.1 Hg/mL davuninfinu
y [ P -~ &
gdaarvldasivnanlnfnau

w1 auaTT@ uariaianouwe ()

1. dsteidivldunsiedteniuly linefiesiiildaiihaslufomamananiadlifiy win
dnlldnridnismirdluiedrefiiauls Weltldmfaengniifiniu

2. windinlule wiodlsvttzinnuAinawe ArsiamunimmageunsaenONERILANIRNA WASLARS
fractions 'lwumaumsm'lv\mnnﬁ nau'l.ﬂwm'lﬂmmsaﬂﬁ arldiuladrhifinnsmanie unzgmiy
activity 'l.wuuaﬂmummnms‘lm

3. nmumomammua-uaammnmaannnﬁ'luﬂ umnLUu'lu'lmnmauun'l.ﬂmsummmm activity 8719

Wt maamnmsmanwu nwialunisasatudnu activity envaessunnifiosnnamainsiiaanu
pANONT w'lumwnammaum“uﬂ
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1.1 Determination of anticancer assay (KB, BC)

KB (Human epidermoid carcinoma of cavity, ATCC CCL-17) and BC (Breast cancer cell
line) were determined by colorimetric cytotoxicity assay that measured cell growth from cellular
protein content according to Skehan et.al. (1990). Elliptine and doxorubicin were used as positive
control. DMSO was used as negative control. Briefly, cells at a logarithimic growth phase were
harvested and diluted to 105 cells/mL with fresh medium and gently mixed. Testing compounds were
diluted in distil water and put into microtiter plates in total volume 200 LLL. Plates were incubated at
37 °C. 5% CQ, for 72 hours. After incubation period, cells were fixed by 50% trichloroacetic acid.
The plates were incubated 4 °¢ for 30 min, wash plates with tap water and air-dried at room
temperature. The plates were stained with 0.05% sulforhodamine B dissolved in 1% acetic acid for
30 min. After staining period, SRB was removed with 1% acetic acid. Plates were air-dried before

bound dye was solubilized with 10 mM Tris base for 5 min on shaker. OD was read in microtiter

plate reader at wavelength 510 nm.

Skehan, P., Ritsa, S. and Dominic, 8. "New colorimetric cytotoxicity assay for anticancer-drug
screening” J. Natl. Can. Inst. 1990, 82, 1107-1112.

1.2 Determination of anticancer assay (NCI-H187)

NCI-H187 (Small cell lung carcinoma, Human) were determined by MTT assay that
measured previously described in detail by Jane A. Plumb et.al. (1889). Briefly, cells were diluted to
10° cells/mL. Tesling compounds were diluted in distil water and put into microtiter plates in total
volume 200 LLL. Plates were incubated at at 37 °C, 5% CO, for 5 days, 50 UL of 2 mg/mL MTT
solution (3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide:; thiazoly! blue) was added to the
plate. Plates were wrapped with aluminium foil and incubated for 4 hours. After incubation period,
the micre plates were spinned down at 200 x g for 5 min. MTT was then removed from the wells

and the formazan crystals were dissolved in 200 LIL of 100% DMSO and 25 HL of Sorensen

glycine buffer. OD was read in microtiter plate reader at wavelength 510 nm.

Piumb, J. A, Milroy, R. and Kaye, S.B. "Effect of the pH dependence of 3-(4,5-dimethylthiazol-2-yi)-
2 5-diphenylitetrazolium bromide-forman absorption on chemosensitivity determined by a nove)
tetrazolium-based assay” Can. Res. 1989, 49, 4435-4440.
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1.3 Determination of anti-herpes siplex activity

Anti-herpes simplex virus type 1 (HSV-1) activity of plant or microbial extracts and synthetic
compounds was tested against HSV-1 strain ATCC VR 260, using colorimetric microtiter plates
assay that determined host cell growth by measuring cellular protein content, as described by
Skehan et.al. {1990). The growth of host cells, vero cell ine ATCC CCL-81, infected with virus and
treated with extract was compared with control cells, infected with virus only. Acyclovir and DMSO
were used as posilive and negative control, respectively. The extracts were tested at non-cylotoxic
concentrations (inhibit cell growth < 50%). Extracts that inhibit virus more than 50% were tested

further o determine the cancentrations that inhibit viral activity by 50% (1C,;).

Skehan P., Ritsa, S. and Dominic, S. "New colorimetric cytotoxicity assay for anticancer-drug
screening” J. Natl. Can. Inst. 1990, 82, 1107-1112.

1.4 Anti-tuberculosis test: Alamar blue susceptibility test (MABA)

Antimicrobial susceptiblity testing was performed in 96-well microplates. Outer perimetar
wells were filled with sterile water to prevent dehydration in experimental wells. Initial screened-
sample dilutions were prepared in either dimethy! sulfoxide or distilled deionized water. The
dissolved-scregned samples were then diluted by Middiebrook 7H9 media containing 0.2% vfv
glycerol and 1.0 g/L casitone (7H9GC). and subsequent two-fold dilutions were performed in 0.1 mL
of 7TH9GC in the microplates. Frozen inocula (M. tuberculosis H37Ra was grown in 100 mL of
TH8GC containing 0.005% Tween 80. Culture was incubated in 500 mL plastic flask on a rotary
shaker at 200 rpm and 37 °¢C until they reached an optical density of 0.4-0.5 at 550 nm. Bacteria
werge washed and suspended in 20 mL of phosphale-buﬁered. saline and passed through an 8 m
pored size filter to eliminate clumps. The filtrates were aliquoted, stored at —80 °C) were diluted
1:100 in 7HSGC. Addition of 0.1 mL to the well resulted in final bactenal titers of about 5x10°
CFU/mL Wells comaining sample only were used 10 determine whether the lested samples
themselves can reduce the dye or nol. Additional control wells consisted of bacteria only (B) and
medium only (M). Plates were incubated at 37 °C. Starting at day 6 of incubation, 20 HL of Alamar
blue solution and 12.5 LIL of 20% Tween BO were added 1o one B well and one M well, and plates
were reincubated at 37 °C. Wells were observed at 24 hours for a color change from blue to pink. If
the B wells became pink by 24 hours, reagent was added to the entired plate. If the well remained
blue, addmonal M and B wells were tested daily until a color change occurred, at which time
reagents were added 1o all remaining wells. Plales were then incubated at 37 °C. and results were

recorded at 24 hours posi-reagent addition. Visual MICs were defined as the lowest concentration of
sample that prevented a color change.

Colins. L. A Franzblau, S G. "Microplate Alamar blue assay versus BACTEC 460 system for high-

throughput screening of compounds against Mycobacterium tuberculosis and Mycobacterium avium™
Anumicrobial Agents and Chemotnerapy 1997, 41, 1004-1009.
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1.5 Anti-fungal test

Candida albicans ATCC was grown on potato dextrose agar (PDA) plate at 30 °¢ for
overnight and 3 days, respectively. Cell suspension of C. albicans in RPMI 1640 medium to yield
2x108 CFU/mL.

Cell suspension of C. albicans 100 LLL was added into each well. The assay microliter
plates were incubated at 37 ©C further for 4 hours after that added XTT/PMS solution into each well
and incubated at 37 “C further for 4 hours. Crange color developed in each well indicated the
growth of test organism. The well tha: showed no change in color indicated antimicrobial activity of

the crude extract. Amphotericin B and DMSO were positiva, negative control, respectively.

1.6 Determination of antiplasmodial activity {Anti-malaria) activity)

Plasmodium falciparum (K1, multi drug resistant strain) was cultivated /n vitro according to
Trager & Jensen (1976) in RPMI 1640 medium containing 20 mM HEPES (N-2-
hydroxyelhylpiperazine-N'-2-ethanesulfonic acid), 32 mM NaHCQ; and 10% heat activated human
serum with 3% erythrocytes and incubated at 37 °C in an incubator with 3% CO,. Cultures were
diluted with fresh medium and erythrocytes every day according to cell growth. Quantitative
assessment of antimatarial activity in vitro was determined by microculture radiocisolope techniques
based upon the methods described by Desjardins et al. (1979). Briefly, a mixture of 200 LIL of 1.5%

erythrocytes with 1% parasitemia at the early ring stage was pre-exposed to 25 LLL of the medium
containing a test sample dissolved in 1% DMSOQO (0.1% final concentration) for 24 hr employing the
incubation conditions described above. Subsequently, 25 LIL of [:'H] hypoxanthine (Amersham, USA)
in culture medium (0.5 LLCi) was added to each well and plates were incubated for an additional 24
hr. Levels of incorporated radioactively labeled hypoxanthine indicating parasite growth were
determined using the TopCount microplate scintillation counter {Packard, USA). Inhibition

concentration (IC;,) represents the concentration which indicates 50% reduction in parasite growth.

The standard sample was Dihydroartemisinine {DHA).

Trager, W., Jensen, J. B. Human malaria parasites in continuous culture. Science 1976, 193 (4254),
673-675.
Desjardins, R, E., Canfield C. J., Haynes, J, D., Chulay, J, D. Quantitative assessment of

antimalarial activity in vitro by a semiautomated microdilution technique. Antimicrob Agents
Chemother 1979, 16, 710-718.
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1.7 Anti-inflammation assay
Part 1: adding inhibitors to test PGE, production (mouse lung fibroblast wide type, cox-1 ko PGH-2
activity and cox-2 ko PGH-1 activity)

Seed cell 100,000 cells/mL at 83.5 LIL well in 96 well plates. Medium with contains 10%
FCS. (This is zero day}

¢ Incubate in 5% CO, 37 °C a days

Remove medium gently

Wash cells once with medium without FCS

v

Add 83.5 LLL of new medium without FCS c¢ontaining vehicle, inhibitors or drug

Incubate at 37 °C 30 min.
Remove medium gently

v

Add new medium (without FCS) containing 20 LLM Arachidonic acid {AA) and inhibitor/vehicle/drug
tncubate at 37 °C 30 min.

Remove media and save at -20 °C until needed

Part 2: Radioimmuno assay (RIA) of PGE, (tube:tube)
Day 1

Number tubes for number of samples plus 2 for blank and 2 for zero. Perform the assay on ice.

v

Add 50 LLL of DMEM in blank tubes and zero tubes

v

Add 50 LIL of RIA buffer in blank tubes

v

Add 50 LLL of samples in the remaining tubes
{If the samples contain AA, 5 UL of samples must be diluted with medium to obtain the final volume
of 50 |LL) 'L
Add 50 HLL of diluted anti-PGE, antibody to every tube except to blank tubes
Vortex briefly

Add 50 |IL of diluted :’H-PGEZ to every tube. Vortex briefly. In each tube, total volume 150 ML

v

Incubate 4 °C o/n
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Day 2

Keep all of tube oh ice

v

Add 100 LLL of cold 2% charcoal dextran solution to each wells

v

Incubate (at least) 15 minute on ice

v

Centrifuge at 3800 rpm, 10 minute, 4 °c

Transfer 150 LLL of liquid to new 1.5 mL microcentrifuge tube with corresponding number. Be careful
not stir up the charcoal. ¢

Add 1.1 mL of scintillation cocktail. Vortex and count the amounts of radiocactivity present.
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