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ﬂ@QﬂUﬂﬁﬁlﬁNﬁfJﬂlﬂﬂlaﬂﬂ ﬂ?ﬂﬂﬂiﬁﬂ?ﬂ? Ficoll Isopaque NUANUDIIUNIE 1.077 uiﬁﬂﬂﬂlﬂﬂﬂqﬂﬂu

A 3 A ) ' . = Y
otenageauadlianaznoy diu peripheral blood mononuclear cells (PBMC) ¥senoundy T
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lymphocytes, B lymphocytes, NK cells, Li¥ monocytes AU UNTVINTINANTZHINTY plasma Liag
9 Y ' | a Y 1
1101 Ficoll Isopaque MNHUIIFAANOGUTNUNTVINUGEI11 RPMI 1640 71l 2 mM L-glutamine, 20%
Inactivated Fetal Bovine Serum, 1% penicillin/streptomycin
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{ I @ 1 aa a 1
Model Nl¥lumsnaaouilu Human cancer cell lines 9N0ienza1es Nllddamsnagasu
4 <3 [ [ 4 @ <3 1 a 1 4
LWﬁﬁN%LSQﬁﬁQIWﬁQ%Hﬂ (KB cells) uaz"lﬁjsummaumiwwmﬂ RN ARSI R A mms{ﬁmwaa
A RPMI 1640 N3 2 mM L-glutamine, 10% Inactivated Fetal Bovine Serum, 1% penicillin/streptomycin
o I 2 s a o Y1 oAx . = ' J
15y pH iy 7.25 mydraangungy 37 C GIft‘lﬂ‘iJiJ‘VIll 95% air Had 5% CO, wazilasuoesad
[ g A Y ] A o 4 5 A 19 4 []
(subculture) NN 3 I Tﬂmasmmfaawmuimumﬂummumaa 1X10" cells/ml tWOATU 3 IU IFaavIToy
S A o 3 1 °
lus2e exponential growth IFAAANTIUINAY 10 111 LAz IUINLTLINY 1x10° cells/ml

ADUMNINMINARDY ANZAMNTANEAT VHIINGIOYTNN

a A o v a d d a
maauﬂsxaﬂﬁmwmmummsmimﬂmmauxﬁmaxwaaﬂnm

1 s 7 a s g 2 v
@Aeuwas (waslnAtazsaauziFa) ANUTNTUEUAY 5x10° cells/ml a3y 96 well plate 1dIUN

a

4 ° . o T o ' {
waaneldgaunnil 37°C, 95% air Az 5% CO2 WU 24 %1 19 NUULNABAIA1TAI0819 AU

QU

[

7199 1W3euReunY doxorubicin (DOX) (positive control) NANMTUTU 0-10 pg/ml UM 48 F2TN4
a 4 A g a . . . 1
WUATICHEFAANNTINAIUNAY 1-(4,5-Dimethylthiazol-2-y1)-3,5-diphenylformazan ~ (MTT) Tagla
' Y
1582810 MTT anutudu 5 g/L Y51u1as 30 ul aelu 96 well plate NAvINTNATOY MNHULUAY]A
a o @ saAAAA A A aR 1 Y
N 37C, 5% C02 UIU 4 "]f')IlN Iﬂﬂlcﬁaaﬂﬂ\l%ﬁﬁquiﬁﬂ’E]‘Ll!,@ﬁEJﬂJﬂi$'1J'Juﬂ'l§L3JG]'I°lJ’E]aG]53J ’@NW'ﬁGl‘ViN
1 ag = 9 < . . A a aan . Y
NITNNINOABDIANATDU G]f\‘]jﬂi\‘]ﬁi']\‘]“ll’f]ﬂiﬂlﬁf]‘ﬁ MTT Lﬂu tetrazolium ring Lll’ﬁ')l,ﬂﬂﬂ;]ﬂiﬂ'l reduction N
I { ¥ 1 J o [
complex II (succinate dehydrogenase) IMiluman formazan ‘ﬁazmamagiumaa FIWITOUINIAAINIG
1 v v 9 v
QANAULAIRIBIATEY ELISA plate reader NAWE1IAAY 570 nm ninhiendi landwram % cell
9
viability Tae1dgasasil
% Cell Viability = [A 570 test sample/A570 control] x 100
¥ v ' . o Y o
%1ﬂuuﬁi’lﬁﬂi’lwi$°ﬁ31\‘] % cell viability upu y) AUANUUNUYUUBDIFITANAV I (UNU x) 1IN
1 ° o { o & a a 4 <3
ﬂﬁ'l“l/‘lﬁﬁ'lﬂ'liﬂﬂ']ﬂ?ﬂ!ﬂ'] “llu'lﬂﬂ'J']illslglliJ"ﬁ}usll@\iﬂ']iﬁﬂ@ﬂEl'lﬂﬁﬁ"]iﬂiﬂEJ“]JENﬂ'IiH]iﬂJMUIGI"U@Q!ﬂfﬁai]%ljﬁ
14 50% (inhibit concentration at 50%, IC,,)
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IATITHEMUANUD3 DNA Taeds agarose gel electrophoresis
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' 4 @ ' < Y < @ '
UUEAdAeAIAIE1 11U 48 FTue NN Uaanavua 1d centrifuge tube YUIA 15 ml
Y { v 2 s kS
pazfumIoaun 5 Wil Madu supernatant N9 3¢ Idaznowadegiurase 1NiAzaIOAZNDUAID
9
PBS Uszinar 1.5 ml udrée'li1a eppendorf tube 9101iU3NANA DNA @38 GF-1 tissue DNA extraction
. 2 . A o = g}/ a .
kit (VIVANTIS) Ta@t@in proteinase K 1511015 20 pl twovina1e TUsau 91nUWAY lysis enhancer Y1105 2
Y o A [ A g 4 ] T Y ~ a °
ul 13273 vortex pTAIEBaRTAR HazliuADAIe TB buffer US11As 200 ul Nguungi 65°C wu
A A = Y A 1 ES o Y
10 Wi teanazneulisaueenl¥imaeus DNA uag RNA 91n1U1818 RNA @28 20 mg/ml RNaseA
v 9
31185 20 pl YA 37°C W 10 WA 1NUUINMTANATABY DNA A18 ice—cold absolute ethanol L&7
Y A = ¥ v v Y o Y A =
load 84 column 1M 5,000 g U1K 1 WA 1NHUA1AIY wash buffer 1d 1111 11TuR 5,000 ¢ wan 1 WA
0o 3 - & o 4 Y A A Y a . Ay Yo ) Y A °
g 2 a59 1nwih TUdunien 10,000 g W 1 WA LA UAY elution buffer N IAKIUAINTDULAIN 65
: - { A AL 0 2 i o A
C 10 elute DNA v lananaagaiie Ao DNA 1Usgnsau filter aant 11 11hiu 140 —20°C o 14 lums
nAasno 11/
o A o nyg o 1 A Y 4 = A
111 DNA hanalauianinisganaundsdionsed spectrophotometer AANY1INAY 260 nm 1Az
] Pl f
280 nm A1 DNA Nusgnilimdadiumasganauuds A 260/280 aglusia 1.7-1.9 uaniaiin ldun
o ) v I
MuauInNuINIuYe9 DNA Tagldgas Al
ANMUYUYUVDI DNA = dilution factor x 50 ng/ul x A260
(o 1 ABAINITRANAUNAIRNA NN 50 ng/ul)
4 o Y] 1 I @ %’
e lanududuues DNA udnhmndSuanududuvesmnnguilu 100 ng/ul Tagidenenuii
nau 11 100 ng/ul DNA U311a15 8 pl (800 ng) WErNNU 6x loading dye NUTIURNANAY SYBR Gold (100:1
ul) US11as 2 pl e ldamsndouiues DNA uag glycerol Noglu loading dye vz ¥aetfoanilail DNA
Z Y A R Y
Wan52918 91M10U load 83 1.5% agarose gel Tagldnszua’lvl 100 V i 45 u1il 919 0.1 pg/pl 1kb DNA
I a 4
ladder Y311915 8 pl 11 marker ud13n312¥iwa TaoinT0q dark reader
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fNB1@NBULNG morphology Yad DNA Iag DAPI staining

A { 1 J : 1 1
wssumadisuduNANANTY 1x10 cells/ml U511a5 4 ml Tagidousaduy cover slide Fuog

a

' 9 f '
Tu 6 well plate udiusaaneldgamngi 37°C, 5% CO, U 24 ¥ Tu3 MTULVRER ELOH (vehicle

U

[ o v @ gl.l o . : 4 1
control), DOX [ICSO] HasaIsana [ICSO] AUAAVUIU 48 2 109 INUUIN cover slide ﬁﬂﬁl“ﬁaﬂ!ﬂ”@@glﬂ

§oud fluorescent DAPI (4',6-diamidino-2-phenylindole) Tag fix A28 2.5% glutaraldehyde pH 8.3 51105 1



Y 1
ml 11U 3 W17 901U RNA @28 20 mg/ml RNaseA U511015 20 pl Tagtini 37°C wu 20 Wi uay
Y
814 RNaseA 28 PBS 91ntiuii ludeoudne PI[S pg/mi] tiag DAPI [5 pg/ml] 51a30813ag 700 pl W1u
1 Y Y ]
5 i NgamgiivewazlsiAainues 1Iniudedeanals PBS 9ntiuiuwaduu cover slide AT1AUY
. a vy 3 < Y o 1 v . o o ' =
slide Yavaumetnemuay uailidesns fluorescent microscope NANUYYIY 100 N Tag DAPI i
excitation/emission 11 358/461 mm YMILUANMNLVUFY 3 dwrireae 1 slide tazlunaazduimnis
LAASNIN 2 LU A bright field, DAPI
a Y o Zo I ' A o o s 3 I
MianszHdoya Taoumaasiuiu 500 tsaa wuugy modunmuslesisudadnoglu
o ! = Ja a a2 a A = = . a = a A 12
ANYULANY Furaauzinvznutundeaaadiifion vazh apoptotic cells denuNATBaAATH S

= 13 ' o i 9 g
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v Y 9

VUHFAAAITAITAIDINUIY 48 FI TS UAZ@SIVY  cover slide MNUUTDUAIY 5.5.6,6'-

tetrachloro-1,1’,3,3’-tetracthylbenzimidazolylcarbocyanine iodide (JC-1) ‘%ijﬂmﬁuﬂa lipophilic cationic
4 a 4 ]
dye Turadndd Jc-1 o ldazanlululanoussoazeglugil aggregate form (excitation/emission =
) A = B s a LA v oo SAA g
540/570 nm) Lm%ﬂlﬁﬂﬁ!ﬁ@%!ﬁﬁﬁuﬂﬁ GLH‘VI”I\WIS\?GU”IM%’ﬁﬁVILﬂﬂ apoptosis Nﬂ??ﬂﬁﬁﬁﬂﬂﬂlﬂ@ﬁﬂqﬂiﬁﬂ@u
wssaaaad JC-1 i llazanlulylanewass uazazeglugi monomer form (excitation/emission =
= a 4

485/535 nm) uaz“l,ﬁ’miﬁmum%mm WATIZHHANTNAADL IAY fluorescence microscopy

{ o J a @
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o d
ﬂﬂﬁ@un]ﬁﬂ1ﬁ1u°‘lﬂﬂ!@uﬂmu caspase 3

(% A &) o @ =Y
ANHUSUDI apoptosis (programmed cell death) ADMINFAANNTLUIUMTTIAANDIINND I

a aaAa dﬁf ~ = . I , ) [ Y S 1w
anuralnanadu TagazilasuTisan “procaspase 37 1111 “caspase 37 adyanalviradanaies lu
~A A a a( a( 9y o = 1 Y o <3 LY o
NIANTIUIGNTOONNTNIEAUMITININIUVOL caspase 3 WAINA TNIFANLGINIANOY  A10150IA

a o ] J v o [l
caspase 3 activity Tagl#naiia caspase 3 colorimetric assay MMINAaed lastusaanUa1AI0819a 1M
4o Y cav s g _ o . b4 d ~
naMUe MNNUUM IHaauanae cold lysis buffer, 30 WM N5 Tw2899 12,000 g, 10 UIN
11 100 ug 11/5@4 WIUNAD 50 ul VO reaction buffer 1Az 5 ul Y94 colorimetric tetrapeptides: Asp-Glu-Val-
. ... = o A Aa ¢ ) £ a
Asp DEVD-p-nitroaniline (pNA) 01 37°C, 2 %2114 Tunsaintiton'lad caspase 3 9214 pNA Feana1ulag
JARINITYANAULEIT 405 nm

ADWAININAAD: AU AMNBNAAS UMINGTOYTN



10

%

- a S4 v _
fnEMmsuaaseanvedllsAuiineIveany apoptosis

VuadsUmITIss AT IUe ATaeRTIad tazuen total protein 990N 911
drusuni hidosnsTasldyaaialusdn (BioRad protein assay) ¥msuonTdsaummbminluana
Tagmatin gel electrophoresis (SDS-polyacrylamide gel) éeTlsaunn gelllﬂt’TQ nitrocellulose membrane
i8¢ block nonspecific TsAude 5% skim milk YA primary antibody G%N!fﬂu antibody ﬁﬁuwwﬁia
Tdsau caspase-3 g cytochrome c W 1 ‘I‘}Dﬂuﬁ mm‘iy’uﬁussi@ﬁ'aﬂ enzyme-linked secondary antibody
31n5123Ha 18 chemiluminescent detection

AnuiimMInAaes: ANz ANNYMAA3 V1Mo lundazNINAaeT

sty

FMINAaeIndutios 3 A% (m = 3) ManaassA LA KB cells Mounilagld
Ta51n53 microcal origin 6.0 uﬁmwm“ﬂuﬂ'w mean + standard error of mean (SEM) mﬁﬂiwzﬁmmmmm
HuAded (nuclear fragmention) taradnaluaAloSIFUd = SEM 3908 UA IS8 dIumMIAATIZHMTHAN
U949 DNA lag agarose gel electrophoresis ueranaunmae mil,lﬁiﬂﬂL“I?]EJ“Uﬂ’JuILLG]ﬂG]'NGIJ?NGIQJ)mQJ.aﬁ’OQ
yald unpaired Student’s ttest tazmsfiouiisuaNuuAnAUBITEYAINN DAY  one-way

v o w a

ANOVA @a19 Fisher test 1081 p value < 0.05 uaaaNiiodaynanannnuionu 95%
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MIaNARDIaNZIa

w

1. Apfanziaudisanadadiiazaie emuea : 11 AT 1 : 1 (Msana A) ninAnjinzia
¥ \ 90‘ 3 1 o
UHIUAN LAY 111N 1,000 NTU AUAINAZABHANTEHIN 95% 1BNUBA & 11 BATIFIU 1:1 U

@ ' o a 1w o 1w I @ a a @
5,000 N3Y (@@]51@'3“3@@@U¢]@@]'J‘W1a3a’]ﬂ N 1: 5) Wunan 7 U blum%uzﬂﬂau‘v] AU NTOIAT
Y

Ay ¥ ) < o A N = g o A A o ¥ ~
ﬂ‘ﬂll@ﬂ’JEJN'IGUYJII'N Lﬂﬂﬁ?ﬁﬁﬂﬂﬂqmﬂuﬂ'l%ugﬂﬂ NULET NUUUININNNADUIHUNBITOUNT DN

)}

Y ax a

FeATMIAY AT 7 U 1dInTesaTanan lasounasd MuNTINAUAITANATOULIN NTOIAITANAN
R a Yy 9 Y o o o A a A
lanauadnsoudteduuig udnililszmeladvhazawoensunua Ngungll 45 osruraiGod

[ 9 A A 9 v A A Yy @ a
auAuANNAY laglHaT0aiie rotary evaporator lamsanamienimiluveunailSuim 379.5 nfu fAa

I 1w H @
13U %yield 11101 37.95% Taguiniin

U

2. dndlanglandisaianienihazate awy (@sana B) winAnjanziauieanuaveundy
901 o Y] 9 o Y] 1 @ a 1 ) [ Y I @
UMD 500 NFN AVEAIYY 2,500 NN (BRIrEIUIAgALABAIMIAzaIY 1NY 1: 5) Tuar 7 1 Tu

a a [ Z v AN Yy Y Y o "o o
Myuzdagiin Aues NUY ﬂi'f)\iﬁWiﬁﬂﬂ‘ﬂhlﬂﬂ'JﬂWWﬂ’JUN umm'lﬂizmﬂ'lammazmﬂaaﬂ%uﬁm

=1

= Yy A A Y v A Y 3
N m‘l/ig 45 DALY YT Iﬂfﬂﬂﬂﬂﬁ@ﬂmﬂ rotary evaporator Ulﬂﬁ’]ﬁﬁﬂﬂﬁmﬂ?miﬂﬂumﬂﬂlﬁa'J‘]J%‘JJ']ﬂl 9.5

YUNHN
v a g 1w ¥ @
N5y Aty %yield (N1NUY 1.9% Tagumiin

v Y Y v Y dJ [ a .
3. ﬂ‘qﬂ‘ﬂ%!a!!‘l’iﬂﬁﬂﬂﬂ]ﬂ mﬁuau"lﬂaan"lmﬂiuama:mm"lmmmm (supercrltlcal carbon

dioxide extraction)

o 9

3.1 MIANAAIY pure carbon dioxide Tuerane supercritical: lSngaurnianziania

Q

Y
UAAZIDEA 111N 4 N lansy

An1EMIANA

faana : ANAY 18-22 MPa QNN 40-45 DIFUT AT
SURDT 1 (polar extract) : AIMAY 8 MPa QUNYN 40 BIR UG
FURUT 2 (non-polar extract) : AW 5 MPa gUNQN 32 DAy

MIANAAIY pure carbon dioxide lUaN1IZ supercritical lugwnsoanaaIsnINAn]inzauiala
Y 9 @ = & A A a [ [ [ Y <@ [ g}/ [

ugaglanarlumsanauiude 4 92109 visomugurginazanuaulusianaudinay daumsana
Y . . .. ' 9 o o o 9 9
£178 pure carbon dioxide Tuaane supercritical 'lnmnwaummumiﬁﬂ@mﬂuwﬂmmgmmq

32 MIANARY carbon dioxide SIUAL 95% tONIUOA 1UANIY supercritical: 1%

E4 a @
agAuRNINgaue Daazidon 1Wniin 4 nlansy
TNITMIANA

Aaana : ANAU 28 MPa QUNNN 50 DIFITAITHA



5ﬂlﬁuﬁ 1 (polar extract) SAUAU 8 MPa
ﬁ’qgﬁu‘ﬁ 2 (non-polar extract) SA2UAU 5 MPa
3121994 95% tonueai1¥ 1,500 n3u
JzeznMMIAna 3 52139

Sunaasananla -
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QUMY 50 DR UFATEA (a581A C)

QUNYI 35 A UFATHA (1501 D)

SUAUN 1 (polar extract) 52.06 TN Al %yield M1AY 1.30% Tagtimiin

d' QJ a 1 U % 3
fufui 2 (non-polar extract) 20.25 NIV Aautly Y%yield I(N1NU 0.51% Tagiimiin

v o 9 9 ~ v o ' o 9 A o Yy 9
fl]’lﬂwaﬂ’liﬂ@a’E]Qﬁ'ﬂ@Wﬂuﬁ‘ﬂglaLLWQL‘]J%EJ“UWIfJ“]JGI'JW’Iﬁgﬁ'IfJWU'J'] WﬂuQﬂglaﬂﬂ11WLLWQU@WﬂTU

v 9 ) ¥ Y A (% { v Y
ﬁﬂﬂ@?ﬂ@n‘ﬂWﬁgaWEJ‘L!'ILLa3L’E]‘V]TL!@Qhl@ﬂﬁu'lmﬁ'liﬁﬂ@iﬂﬂﬁq@ﬁ@ 37.95% 'i'ENﬁ\iiJ'lﬁ@ﬂ'lﬁﬁﬂﬂﬂ'JﬁJLa

9 1% J v 9y () .. . . H
A a5 ansana 1.90% SIUMITANAAIYAINIALANY supercritical carbondioxide (SCO,) Ne90819

= ' v o 9y Y o a Y o & Y 9 ' g
19108 ulilﬁ?lﬂiﬂllﬂﬂﬁ?iﬁﬂﬂﬂﬂlﬁ‘ﬂgLallﬁﬁ@’ﬂﬂ%']ﬂﬁﬁf‘]ﬂﬂulﬂ ﬂ?kﬂuﬂ'ﬂ\‘]{lﬁb’ 95% L’E)Vl"li!’f)ﬁ‘b"lﬂi‘l!ﬂ?ﬁﬁﬂﬂ

=

Y = 3 v o 9 9 ya3 '
ﬂ?ﬂﬂﬂﬁ]%ﬁ"ﬂnﬁﬂLﬂllﬁ"]ﬁﬁﬂﬂWﬂu\‘]‘ﬂgLﬁllﬁﬁqﬂlﬂuﬁﬂﬁﬁﬁuﬂﬂ

Y '
1.30% LLﬁZﬁ’JHﬂJ’JGh"lﬁ}ﬁﬁﬁﬂﬂLWfN 0.51% (M3159N 1)

1 = gjj J A [ 1A
ﬁ’JulléU’JulﬂﬂSlleﬁﬁﬁﬂﬂiﬂﬂﬂ’J']ﬂ@

4’ = v o 9 Ay ¥ v 9 ) '
A1TNN 1 “]JiiﬂmﬁTﬁﬁﬂ@Nﬂlql\i‘l/l&ﬁ‘I/]U],@inﬂﬂﬁﬁﬂﬂ@'wﬁ'3ﬂ1ﬁ$ﬁ18@]1\16]

IBmsanadnanzaudis WBnamsana (058) % yield (w/w)
winderhiazionuea (@sana A) 379.50 37.95
MINAIENHY (5ana B) 9.50 1.90
Ananie SCO, li'ldasana li'l@asana
AnARY SCO, azieN1Uoa (ﬁiiﬁﬁﬂﬁ‘?i&ﬁﬂ%) (@5ana C) 52.06 1.30
Ananne SCO, azleN1UDA (mmﬁwdamﬁ”ﬁw) (5@ D) 20.25 0.51

[ J YY)
FeNUPNANYM (specification sheet) ﬂl@ﬂﬁ1§ﬁﬂﬂwﬂ{jﬂﬂ$!a

Specification Sheet

General Information

Botanical name Ipomoea pes-caprae (L.) R.Br.
Common name Beach Morning Glory
o 9

Thai name NUNNTLR

E]
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Type of extract crude extract
Plant part used leaf
Source Chonburi, Thailand

Storage sealed package, protect from light

Heavy metal tests Cadmium Less than 0.3 ppm
Lead : Less than 10 ppm
Mercury Less than 0.5 ppm

Microbiological profiles Aerobic plate count

Yeast and mold
Enterobacteria

Escherichia coli

Less than 5,000 cfu/g
Less than 1,000 cfu/g
Less than 5,000 cfu/g

Less than 10 cfu/g

Salmonella spp. Not found
Clostridium spp. Not found
Staphylococcus aureus : Not found

A Ef { a oa o w 4 A f { g ]
msasnasluileou Adesdfiamsnans @szmalne) S ieasnduludeundu Tanzmin
A = v o Y [l A A @ v o Y ' =
way egadnlumsanadnijengia  linuasdwdleouTanzminluesanadnanzia 1wy uaadion
< ] 4
(Cadmium : Cd ) #¥N7 (Lead : Pb) az1/50M (Mercury : Hg) )A519MIHIUNTNAADUAINNUNLIATFIY
Y99 FIUNNUANLATIUNMITOIMITUALYT NTENTNATIIUGY (00.)
2 & e = v o Y . @ ' & = L.
maasrasudloregadwluasanafnijanzia Aerobic Plate Count 1998191309a%MW Clostridium
perfringens, Enterobacteriaceae, Escherichia coli, Salmonella spp., Staphylococcus aureus, Yeast and Mould

v 4
NNIEYNITATIUNITNATDUATULDUNUIATTIUUD United States Pharmacopeia (USP)

adu 9 a a d a
Nﬂﬂ1§‘V]ﬂﬁﬂﬂq‘nﬁﬂﬂﬂﬂﬂ]i!iﬁﬂg!ﬂiﬂﬂsﬂﬂQ!“lfi’li.’ﬁjﬂﬂ (PBMC)

I < '
Lenraaianenv1 Iagnnie peripheral blood mononuclear cells (PBMC) 1aun lymphocytes
. ' @ I3 A 2 J Ao
18¥ monocytes ®0NVN peripheral blood Taglsidzdunuadiaenauas @ousaa PBMC luaninings
Axa  d 3 & o4y v o Y 9 Y 9 <
1330 Wuna 24 $1Tue NUUVUADAIYTNTANANNINNSLALUNY ANUVNUY 0-1000 pg/ml wWunan 24
& [ [ 3}_, Y [ g’/ ~ I Aa 9 1 o a ~ Yy 9
$ U9 WU @5ANANT 4 Aredeuulianuilunydosunaesaalng PBMC TagaNuaudu > 500

ug/ml iFuran 24 % Tue Iwaliisad PBMC anaudioudniios (30%) aagilii 2
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100 ®
Wi,
C.T\ s \* *\
80 - CR ) *— o
N \- | -
o E—g—a—,
2 60- D\:§./3
% —— §15d1n A
= —0— §15dfn B
T 404 d198fin C
O —h— F§15din D
X
20
04
T T T T T T T T T T T
0 200 400 600 800 1000

Concentration, [ug/ml]

310 2 Uszaninimvesarsana A, B, C uag D A8N15MI5193YY83 PBMC HaN13NAaodLanaa

Tagn1 MEAN + SEM (N=3)

HamINaaaUA N UN BV N TANAMNALA MTT

£ 1% v & a 4 <3 [ g
ﬂTJ‘VIﬂ?f@“UQ‘I/]‘ﬁGU’E]\‘]’L’fTiﬁﬂﬂil!ﬂTiEJ’UENﬂTiﬁ]iﬂJUGU’ENLG]SﬁﬁiJ&‘iQWﬁQIWiQms!ﬂ (KB cells) Iﬂﬂl?ﬁl\i
/A 9 qy X g & Y 7w o )
mamimuimmzwugﬂunm 24 GI)")IIN LAUVUHANUTITANAANMUYNTIY  0-1000 pg/ml g
.. Y Y .. .
doxorubicin (DOX) AMMAINUU 0-10 pg/ml (positive control) 1Az 0.5% EtOH (negative control) 11 96 well
I @ o g‘/ a 1 Y] A Y Jd  w =
plate L‘]J'LJL’JG'I 48 Gl)"ﬂll\? 'ﬁaemﬂuuﬂigmugﬂﬂwmmaa anyUSIYdNLIEAR aﬂymgulcﬂﬁwmcm
o d'dy a = @ I Yy v ° a 4 o
ANHUSNITINIENNUND Llﬁﬂﬂmﬂ‘ﬂﬂ’ﬂl“ﬁaﬁﬂaﬂﬂ ﬂ?ﬂi@lﬂﬁ@\? stereoscope LASHINTUATICUHIIUIUNIT
a 4 a
iﬂ@%ﬂ@]ﬂl@ﬁl%ﬂﬁﬁ?ﬂlﬂﬂuﬂ MTT
A = o I Yy v ' oAy o
LiJ’E]ﬁﬂ‘IeI'lﬁﬂ‘Hﬂ!gﬂjﬂﬂlmﬁﬁﬂ1ﬂﬁlﬁﬂﬁﬁ)ﬁ stereoscope WU’J11HﬂQ3J1/]‘]J3Jﬂ’JEJ 0.5% EtOH, &#15dn® A
o =T a ~ ] Ay o 2K A =\
uagaisane C Wﬂlcﬁﬁﬁhﬁﬂ‘ﬂmgﬂﬂ@ Lﬂﬂﬂﬂ@ﬁ!ﬂugﬂﬂi%ﬁﬁﬂ lﬂ@?jh!%ﬁﬁllﬁ%Ul“]fIGIWﬁF]ﬁJ!iEJ“U Lagy
o J g J A Yo [l 5% 1 &’ a 1 1 4
THUIULEAAUNIEWHUINNIAT 90% UJ'(’)]lﬂiﬂﬂTiLGUEﬂLLiQ"] L%aaﬂﬂmllquﬂmﬂwum UANANIINNQULTaA
A o o I ' y g 73 4 =
NUUMNBYAITTNA B Uasd15adna D Wmcﬁaaugﬂswmau Lﬂﬂﬂul“ﬁamﬂuq\‘IHT (bleb) uaz"lﬂ@]wawu

(Y] &’ a 1 1 4 1 4 éj a 1 1 1 { 1 1
VYIVIS aﬂymzﬂmmzwum"lmmu Lﬁammmmmaawqﬂmﬂwum”lﬁ’qw ﬁluﬂq%ﬁllllghﬂ DOX WuM
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o A g ¢ = L aygr s °
waadanyuznay Weduaaauay leTana1Fuagusz mameziua lunliu wuadasssiuauin uaz
011N IUIUMITOATINVDAUFAGAINATA MTT WUNEAGNUUABAITANA B, e15ana

A o A Aa 9y 9 a4 2 ] VoA Y

D 1ag DOX UTUIUHAaNT0ATINAAAINIUANMANIUYDIENTNNNTULANAIINNGUAUNAIY 0.5%

1 v o w aa ' o . a a [ v o

EtOH egnisdAgnieada (P < 0.01) Fwamsivwadiyindiomata MTT Januduwusny

[ 4

MIANHIANHULUDAYASAINADY stereoscope

Aa A [ [ g}J a 4 3 [ ' @ {

Uszanimmwvesansana B lumsdudinmsniguousaang5anailnssayn wunaisana B A

Y Y A v & a a k% Yy 9 o Ao Y
ANuANTY 30 pgml  Gududamansiy@ulavessadld  uazanuduTuvesmsanaimliing
a a 4 U [
mmujmﬂmmwaaaﬂm 20, 50 tag 80 (inhibitory concentration; IC,, IC, ttag IC,) UAUNIAY 70 + 3.6,
9 v
200 + 12.3 1ag 600 = 42.4 pg/ml MUANY tazansasugImsnsgay Ialdmen 100% Ay
{ Aa A [ o g’/ a 4 <3 @
800 pg/ml (3UN 3) uazlsz@nsamuesasana D lumsgdusImsnsyueuraauzFInad Ingaayn
v ] 9

wuNasana D AANuudY 12 pg/ml Gududimsniaay Tnveuyad 1a tazanuduTUYIasana

1 o a a 4 . . . 1 [

i ldmsniyAy Tnveuradanas 20, 50 uag 80 (inhibitory concentration; IC,, IC,, 118 IC,,) JAUMINY

Y 1
25+1.4,70 £4.2 uag 400 £ 17.4 pg/ml AUAAY uazmmmsmmmmmulmuT@"l@’ﬁﬁau 100% GRREY

91 800 pg/ml (37U 3) Tuvme doxorubicin 1A1IC,, 19110 2.0 £ 0.08 pg/ml (317 4)

100 ’j
v’! N\ T
9 S h——p n
80 * \
> i \‘k —— F15din A
= 604 \ —0— d15din B
i)
S é d15dfin C
; —k— d15dfin D
8 40
X ] L\
201 *\i§§
1
0

T T T T T T T T T 1
0 200 400 600 800 1000
Concentration, ug/ml

v 9
5N 3 Uszaninnvesaisana A, B, C uag D aon15818IN15195YU0d KB CELLS Wan1g

U

naaedand laga1l MEAN + SEM (N=3)
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100 - ﬁ
] \

80
60 +

40 -

% Cell viability

20 ®

Doxorubicin, ug/ml

y a A 1 o 2 a
:JI‘IJ‘?I 4 UY52@Nn5n 1 Mve9 DOXORUBICIN ABNITIVYINITLATYVDI KB CELLS WaN1inaaod

uaadlagnl MEAN + SEM (N=3)

d
NaMIIANTIZHNSUANTD DNA Tag agarose gel electrophoresis

' f 4
NATDUNTOONHNTUDIAITENA A, B, C Uag D AoNITUANUDI DNA Iﬂﬂ!af]ﬂ KB cells AU
v v 5 ¥ X & 2 4y o o
WYY 1x10° cells/ml mewmﬂunm 24 "lf'JINQ NNUUUUMNIIFITTNA A 1ag C (400 p,g/ml), GEPGILG]
[ I @
B (200 pg/ml), @15a0@ D (70 pg/ml) DOX (2 pg/ml) 1ag 0.5% EtOH (negative control) (H19a1 48 42134
& o R 7 f 2 o
T4 flask 131105 25 cm’ MNUWTUYAANIHVUA (¥ASIANULAZIYAALIYIUADY) WEAA DNA A28 GF- 1
) a 4
Tissue DNA Extraction Kit (VIVANTIS) HA NI MTUANYBY DNA A28 1.5% agarose gel
electrophoresis Taal¥nszialalih 100 volt 1w 45 w1
{ a 4 1 1 I [ a
lﬁ@?!ﬂiTgﬂﬂTﬂLQﬂ"UﬁN DNA Llé}'JWTJ'N ﬂ'cjl]ﬁlll]@%}ﬁﬂ 0.5 % EtOH, d13ana A uag C 1nauny
=1 J [ 1 = 1 = = v d' d' 9
(band) UUUNYS 1 LD llﬁ@\?i]']'fﬂiﬂ\?ﬂﬁTJullJlJWﬁﬁﬂﬂ1ill§]ﬂ"lj§)\1ﬂl§)ul'€) JWNU DNA ﬂlumcl‘wmuma’é)mn"lﬂ
] 1 = ] 1 d’ ] Y -
l’l,llul,ﬂ'ﬁ L!ﬁgulllWUﬂ'liﬂ\‘]ﬂizﬁ]'lfl"U’fN@l’fJu!,’f]ﬁhﬂl agarose gel Llﬁﬂﬁ'l\ﬁ]']ﬂsluﬂﬁjllﬂ‘uNﬂ')flﬁ'liﬁﬂﬂ B uas D
% o I 1 [ Y k4 @ a
G?\‘]W‘ULLQ‘UWH'] 1 Lm‘uuazﬁaﬂymmﬂu smear band 179301 Llﬁﬂ\i'ﬂﬂQﬂﬁﬂﬂlcﬁﬂaﬁjﬁﬂﬁ'ﬁﬁﬂﬂ 1NANII

[ Y 1 (% . & Y 9 1% oA
1ANYY DNA M1 1HNUU1aY99 DNA LL@ﬂ@Nﬂu]lﬂ (DNA fagmentation) “Bﬂiﬂwﬁﬁﬂﬂﬂaﬂﬂﬂﬂﬂquﬂﬂu

1saaae DOX (311 5)
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05% 400 200
Marker EtOH F&/ml pg/ml

19410 A ghsarin

17 5715179 DNA FRAGMENTATION %984 KB CELLS iudlsaisana A, B, C, D ag DOX

) Can

In3121 #2875 AGAROSE GEL ELECTROPHORESIS

NaM3IANYIANHMUZNIG morphology Y93 DNA 1ag DAPI staining

4 9
ﬂﬁ“l/mff@‘ut]‘l/]%eu’f]dﬁﬁﬁﬂﬂ A, B, C uag D A9N15INA nuclear fragmentation Taaaes KB cells
ANuutU 1x10° cells/m! 1Mz cover slide Huy1u 6 well plate WU 24 $2119 MINUULUAIBENT
ana A 1ag C (400 pg/ml), @13aNA B (200 pg/ml), @13e10a D (70 pg/ml) DOX (2 pg/ml) Lag 0.5% EtOH

I o ° . A 4 ' % ' 4
(negative control) 11urIa1 48 ¥21Tu3 11 cover slide NUadINIZogdouAI8 DAPI Fadwnson bRy

[ = 1Y a 2 Yy 9 . = = A . .
L%ﬁaﬂlﬂ tazAnEIaNYME HIAReEN18IANG09 fluorescence microscopy ¥ DAPI Hithvane nucleic acid
A . . Y A .. Y a3 a P PRPRPN
9N excitation AIYUFINIINYIINAY 358 nm T emission “lﬂumﬁumu (461 nm) IFAANULTINITNU
v 9 H
ANBMENTANT DAPI N5201808 1901 1LaN0 (homogenous) AAOANINUATEH TV apoptotic cell 3L
v o 1 a a 301 a 1
mssammnuiunguiouveuduleTasuiau (chromatin condensation) 39AATUUTUYDI DAPI HWHY
A a = < J a A a = . =3 a A
taglimasguinaannNUnd uazilonumsuanvesiunaue (nuclear fragmentation) INUNTOAT
I [l
LL”]J”]JﬂSSﬁ]TEJL‘]J‘L!WEJi’J?J"‘]
d‘ = (% 4 . VoA 9 U I v )
WOANYIANHUSVDIUYADIN bright field bluﬂqu‘ﬂﬂuﬂﬁ]ﬂ 0.5% EtOH WU UBaaNaNHUSIgen
d'i Y I =\ Y] ~ [ a = o Aa A ~
WO aalsguNUDULUAFALIIU (gﬂ‘ﬂ 6 (1)) aNHUSUAAAYTUDUFAAINNITAAT DAPI (gﬂ‘ﬂ 6 (2)

J PR A a 2 a A = = o & g @ 4
NUNFAANINUA (100%) Nujlﬂaﬂﬁ@]ﬂﬁﬁﬂlﬂﬂ DAPI uuUGeUHeud1gue Fuluanyausvodsan
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a 1 @ 1 {0 @ I o ' I o
Und wwiRernunguitudieaisana A uag C (400 pg/ml) 1Huan 48 ¥ Tus nunaaatanyuVden
' 9 o =2 3 9 = a 2 a A = =
ADUIINAY GﬁﬂT@]WﬁWﬁ“ﬁMﬂl?ﬂlizlaﬂuﬂﬂ (gﬂm 6 (3,7) wazundgaandives DAPI uuvEeTioy
° ~ @ 4 1 VoA 9 [ 4 a
avaue (GUN 6 4, 8) NnmsvraduuugulunguRUNAIEaIsana A WuIsaalnd 91 + 5.46%

A Jd 1 dyda = a a I ' . < o
Gumzmqfaaﬂquuummaﬂﬁmﬁ% (DAPI) Lﬂu‘l’iﬂ@iﬁ] (nuclear fragmentation) Wudmau 9 = 0.65% WA

1% 1 @ ' {1 o J a { J ¢
MINAADIAINENABANGBINUNGUNLUAIDETANA C Wuwaslnd 88 + 6.16% vmzradnguilll

aQ

a = Aa A 3 ] . I o ~
Hundeanadih (DAPI) HJ“LATTEJ@?JC] (nuclear fragmentation) UMY 12 +0.55% ®MsNNN2)
WeANIENYULYDUFARUUY bright field TunquiLuAIEITaRA B (200 pg/ml), @1580a D (70
g1 = 4 ] = A Y R 1 1%
ug/ml) 1Az DOX (2 pg/ml) WULFAR@IUNINTANBUZITAanay Timbea oduaaaluguwed (bleb) &
Tananauaguse vaziiiunuveuradanauiioiounungualuguedsiivedvaymeada (P < 0.05) (51

A 4 @ a = J a a ' VoA o
N6 (5 9,11)) Lﬁi’)ﬁﬂkﬂﬁﬂ'ﬂﬂ!$u’llﬂaﬂﬁﬂl@ﬂl‘ﬂfﬁﬁﬂ?ﬂﬂﬁﬁﬂﬁ DAPI W‘]J’NﬂQ‘JJVI‘UiJﬁ}’JfJﬁﬁﬁ'ﬂﬂ B (200

A 4 ada =} Aa A = = ° ~ d 1 gd
pg/ml) (E‘ﬂﬂ 6 (6)) ‘IN‘]J!ﬂiaﬁ‘]_]ﬂ@]ﬂJU’JLﬂaﬂﬁ@ﬂﬁﬂHmULSEJ‘ULufJuﬁ‘JJ”ILﬁ’IJ@ 39 £+ 2.35% vuenyaanquuUy

aQ

Hundeadadin (DAPD Wungens (nuclear fragmentation) (JUTIUIUDL 61 + 4.26% MINAABIAINGT

AeandeItunquiLtumeaIana D (70 pg/ml) (5UN 6 (10) nuadUnatidundoadadimuizou

a

v H 9
dlouaiuaue 35 + 2.89% variaanguiliiiundeaaadih (DAP) Wlunteus (nuclear fragmentation)

Fu1IUD9 65 = 3.58% 9115V DOX (2 pe/ml) 31 6 (12)) nuadlnatidwndsada g suiiou

° A 4 dalda = a A I [l . A
aUUTUD 30 £ 5.93% ﬂlmgmmaaﬂqnunmmaﬂamﬁﬂ1 (DAPI) Lﬂumam (nuclear fragmentation) 1159
Aa A [ I~ o ~ VoA [

T GARITIY (nuclear condensation) Tus1uIUDL 70 + 8.66 % ™MIn2) ﬂqwuuﬁ’mmiaﬂﬂ B, D uag

v

' Y ]
OX 1T117U apoptotic cells tNNIUBENT BT IAYNINADA (P < 0.05) oMBUAUNUAIVAY

)

a13199 2 1lesIFuUANIIAA APOPTOSIS lasaisana A, B, C, D uag DOX 91nn3idou

HuAdeaaIe DAPI, * =P <0.05 ioifleununguaiunu

% Normal cells % Apoptotic cells
(homogenous DAPI) (condensed or
fragment DAPI)

0.5% EtOH 100 0
(negative control)
a1580A A [400 pg/ml] 91 +5.46 9+0.65
@1589na B [200 pg/ml] 39 42 35% 61 +4.26%
a3ana C [400 ug/ml] 88+ 6.16 12+£0.55
f15enA D [70 pg/ml] 35+ 2.89% 65 + 3.58*
DOX [2 pg /ml] 30 £ 5.93% 70 + 8.66*
(positive control)
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0.5%
EtOH

A

200 400
pg/ml | pg/ml
15 C | a19anie B |a15ans

400
pg/ml
ANTANA

D

o’

70
pg/ml
ANTANA

Tl
'5OX

U suaasdnyuivaduazinAfeaINnaoIqanssayl 1 & 2 = 0.5% ETOH, 3 & 4 = 150
A (400 uG/ML), 5 & 6 = @1580A B (200 pG/ML), 7 & 8 = @15a@nA C (400 uG/ML), 9 & 10 =
#15ana D (70 pG/ML), 11 & 12 = DOX (2 pG/ML) Tagmsdoutinadeaalsd DAPI, N =

NORMAL, F = NUCLEAR FRAGMENTATION, SCALE BAR =10 uM
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a d [ 1 (Y] Qdd'd' % =
Wﬁﬂ]'i'J!ﬂ513‘ﬁfn5'3ﬂﬂ'J1Nﬂ1ﬂﬂﬂﬂﬂ!ﬂ®1ﬁﬂ1uiﬂﬂ@u!ﬂiﬂ

r'd v FaR
MINATOUNNBUIETANA A, B, C uag D semsnlasuntlasanuandnandeiululanowe
a 2 Y v s v & ¥ 4y
58 1agiaee KB cells AN 1x10° cells/ml 1AMz VU 24-well plate W11 24 B2 119 MINUUUUAIOHTS
aia A 1ag C (400 pg/ml), @13a0A B (200 pg/ml), @135a0a D (70 pg/ml), DOX (2 pg/ml) tiag 0.5% EtOH
. S & g o s Y Y o A L v
(negative control) Wunal 48 ¥ 1w MnUULUsaANGONAT JC-1 woeautana JC-1 9n excitation A3Y
A Y A . o o A v g J as ' o o A
LENAINEINAY 488 nm 9 11N15IT0LEAY (emission) 2 aRBALAIH D1luaalnalnNuA1NANgNED
ululanowsse & JC-1 9zoglugl JC-1 aggregate 1931509 9@ 1104 (red fluorescence spectrum; ~590
() /s a . A 9 G ) 1 o A 1
nm) HAGUFAGNNA apoptosis (o Tu Tanoweasogydonnua1edng & JC-1 9z0g1ugi JC-1 monomer
4 1 $ [}
ImsiSeauas@iiion (green fluorescence spectrum; ~529 nm) luaanguLya1sana B, uag DOX WU
° S 9 A a A A 2 = o w
A lugued JC-1 monomer 1¥MIITOMAITAOUNVAUDY  13.3, 20, UAT 26.2% ANAIAL

§ 1 4 1 {1 @ o J
Tuvaginquatuguiies 2% vazlumaanguituansana A uag C WS wdwraa lugives JC-1

Y A S A o o & ] 1 ' ~
aggregate 1M31309a3T1qe) 6.8 1az 4.8% awaauda luuanasannguaiugu (U7 7)

0.5% EtOH 400 ug/ml, A Extraction 200 ug/ml, B Extraction
) - o ) ]
CF o 23
3 P2 P2 P2
8 i 97.2% 928% | 8 86.4%
[} ?9‘: % "o §v9_=
g 3 3 E
& 7 g § 3
2 ] ]
s 8] T =y
' 3 - E =
g 3 P3 o 1 P3 g P3
20% | @ ] 6.8% 13.3%
=F ‘o ==
T AL PR BLRLLLLL P a1 e L L Ras: T T
|0 '0 lo ‘os 10 Io ‘0‘ lo L l""o' R 11"113 LIl 'l’l’;;‘ LB "‘lols L]
JC-1 Monomer JC-1 monomer JC-1 monomer
400 ug/ml, C Extraction 70 ug/ml, D Extraction 2 ug/ml, DOX
es_ o Yo
23 =3
P2 3 P2 3 P2
% 94.6% ] 799% | o 73.4%
y LA 8 o T
o € =3 g, 273
4 g B ]
?nE? ngq ?H ]
3 e N
S [$) P3 S 3 P3
J 48% | S 20.0% 26.2%
e R ‘o
ST LELLL] FRELILELCAL)) % LR L R L) R L S R L1 :I LRI SR L SR L S S RN
u Jc '10 v 10 10 10 10 10 10 10° 10 10°
St OnOVEr: JC-1 monomer JC-1 monomer

~ 1 o A A Y = a A Y
sin 7 Llﬁﬂ\‘lﬂ’JWNGINFfﬂEl‘VILEIE]ﬁiJul,iJIﬂﬂ’E)uLﬂiEJ 1N1TRAF JC-1 IﬂEJ JC-1 AGGREGATE Gl‘ﬁ

U Qq

MTIEDIAIFTUAL AU JC-1 MONOMER 1¥n155oauaaduaadiven
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0 J
Nan1InNaaaunl 57]1@1143]9\1!91!1“”” caspase-3

mMiamavianuveaen lal caspase 3 Tuirad Taeni KB cells N1ua8asaia a15aia B (200
pg/ml), @1360a D (70 pg/ml), DOX (2 pg/ml) 1ag 0.5% EtOH (negative control) Aunar 48 $2Tuq
nmiurhIisaduanlae lysis buffer 1d21 supernatant 11VURN3017D substrate: Asp-Glu-Val-Asp

(DEVD)-p-nitroaniline (pNA) Kan1snAanInLNAN relative activity Y09 caspase-31unquin ldsuansena

]
A

B (200 pg/ml), €1358n@ D (70 pg/ml) 1ag Dox (1 pg/ml) AMAUINANNGUAIUANDN 2.32 + 0.32, 2.68 +

9 a

] o w 2 g A T A W a A A o ]
0.25 ae 3.33 £ 0.54 IMmauanay G]NHJ‘LJﬂTiLWiJE)EJNiJuﬂmﬂiymﬂﬁﬂ@ (» < 0.05) amaununqu

A

Y 9
AIUAN UBNIINUAT relative activities VO caspase-3 HUYNIUEHIIAY DEVD-fink (caspase-3 inhibitor) 1ag
a1 . .. VoA Yo [ o YA 1
A1 relative activity Y93 caspase-3Tunquit ldsudsana B, asana D uaz Dox asadlndifeingy
. U 1w o o R o 1 v o w
AN FIWAWMNY 1.33 £0.1, 1.39 + 0.45 oz 1.83 =041 awaau Fuilumsanasednaiiiodidgnia
aa 4 v 1 { " Yo . . 1 £ (Y
ana (p < 0.05) Worfeunungui 11851 caspase-3 inhibitor 1a@Ag11Na InM150ONYNTVOIMTANA B 1Az
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Abstract

Background  Nasopharyngeal cancer is a major health problem. The concurrent therapy also leads to
apoptotic cancer cell death that presents a target for molecular therapeutics. Research in the development
of medicinal plant especially Ipomoea pes-caprae has been focused on screening because they are
inexpensive and rich resources of biological actity like antiinflammation, antinociception, anticancer and
antioxidant. These activities are depending on solvent and method of extraction.

Objectives To compare the anti-cancer activities and apoptotic mechanisms of the different solvent
extraction from Ipomoea pes-caprae against human carcinoma of nasopharynx (KB cells).

Methods The dry plant was powdered and extracted by maceration with ethanol & water (A
extraction), hexane (B extraction). Supercritical carbon dioxide (SCO,) + ethanol are used as the
extraction solvent for polarity extraction (C extraction) and low polarity extraction (D extraction). A-D
extractions were treated with KB cells. The viable cell number is based on MTT colorimetric assay.
Apoptosis was assessed by nuclear staining with DAPI, agarose gel electrophoresis for DNA
fragmentation assay. The mitochondria membrane potential was analyzed by flow cytometry of cells
stained with JC-1. Protein caspase-3 and caspase-3 activity were analyzed.

Results The A and C extraction were non-toxic but the B and D extraction inhibited KB cells
with IC,, of 200 + 12.3 and 70 £+ 4.2 which were low and moderate activities. The molecular mechanisms
of cell death were associated with the increasing of chromatin condensation, DNA fragmentation and
mitochondria membrane depolarization compared with control cells. Apoptosis enhancement was
accompanied by increasing in caspase-3 protein and the relative activity of caspase-3 which was
significantly attenuated in a caspase-3 inhibitor.

Conclusions The B and D extraction were extracted using low-polarity solvents and the induction of
apoptosis involved the activation of effector caspases-3. The SCO, + ethanol (low polarity extraction)
exhibited stronger anti-cancer activity as compared to hexane extraction. Thus, D extraction would
represent a promising source for its ability to discovery of interesting anticancer compounds. The

elucidation of low-polarity phytoconstituents will be addressed in future studies.

Key words Ipomoea pes-caprae, KB cells, Supercritical carbon dioxide, Apoptosis, DNA

fragmentation, Caspase-3
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Caspase
DAPI
DMSO
DNA
DOX
EtOH
IC,,
JC-1

KB cells
MAG
MTT
PBS

PI

SEM
SCO

USP

Y d

MmaB1Ndyanyal

Cysteine aspartyl—specific proteases

4',6—diamidino—2—phenylindole

Dimethyl sulfoxide

Deoxyribonucleic acid

Doxorubicin

Ethanol

50% inhibitory concentration

5,57,6,6 -tetrachloro-1,1’,3,3’-tetracthylbenzimidazolylcarbocyanine iodide
Human carcinoma of nasopharynx cell

Mineral Agar Gause

3—(4, 5-Dimethylthiazol-2—yl)-2, 5—diphenyltetrazolium bromide tetrazole
Phosphate buffered saline

Propidium iodide

Standard error of mean

Superecritical carbon dioxide

United States Pharmacopeia



